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INTRODUCTION CHARTER 1

Under contract to the U.S. Fii and Wildlife Service (FWS) and the Massachusetts
Depatment of Enviromnenta Protection (MADEP) (as a subcontractor to TRC Environmenta
Corporation), Industrial Economics, Incorporated (IEc) was asked to conduct a preliminary
assessment of damages associated with injuries to natural resources caused by the release of
hazardous materids by the Genera Electric Company (GE) to the Housatonic River. In generd,
this assessment was to include descriptions of:

Injuries that have resulted from the release of hazardous materids to the
river;

Recregtiond and passive use losses resulting from these injuries,

’ The type and scale of restoration actions necessary to restore the injured
resources (Le., primary restoration); and

The type and scae of additiona restoration actions that would compensate
the public for interim losses (i.e, compensatory restoration).

IEc described the scope of the tasks required to achieve the project’'s objectives in the Proposed
Technical Approach prepared under FWS Contract Number 14-48-0009-95-005, Delivery Order

|-001. This Technicd Approach combined the requirements of the Statements of Work issued by
each of the funding agencies’

The objective of this preliminary damage assessment is to (1) assst the trustees in the
development of an appropriate Strategy for presenting a damage claim, (2) provide information .. :
that will be of vaue in crafting a settlement position, should the trustees enter into negotiations “ °

' The Commonwealth of Massachusetts, U.S. Department of the Interior, the National Oceanic and

Atmospheric Administration, and the U.S. Environmental Protection’ Agency provided funding to support this
effort.
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with the responsible party, and (3) serve as afirst step in planning more detailed injury and
damage assessment activities that could lead to the litigation of a natura resource damage claim.
An assessment such as this includes elements of both the "preassessment screen” and the
"preliminary estimate of damages” which are described in the Department of the Interior (DOI)
regulations for damage assessments (43 CFR §§ 11.23- 1.25 and 43 CFR 511.35, respectively).
In completing this assessment, we have worked within DOTI's regulatory framework, which
identities four primary damage assessment components. documenting a relesse of hazardous—
substances to the environment; documenting injuries-resulting from this release; caculaing the
economic damages associated with the injurv. and dctcmmngaggrgpnate restoration. actmtxes
identify additional restoration activities that will compensate the public for the economic losses
incurred during the period between release and restoration.

SUMMARY OF FINDINGS

The following summarizes the résults of our efforts to assess potential injuries, to
caculate estimates of compensable damages associated with recrestional and passive use |osses,
and to begin to evauate the appropriate type and scae of restoration actions.

« Resources with characterigtics that satify the definitions of injury provided in
the DO1 regulations include surface water and certain biologica resources
(including fish, frogs and turtles).

« Extensve data suggest, but do not confirm, tha contamination of the sediment
portion of the surface water resource may be the source of injuries to a variety
of biologicd resources, including invertebrates, fish, reptiles and amphibians,
birds and mammals.

Injury may also be occurring as a result of the exposure of biological
resources to contaminated floodplain soils.

« Additiona injury assessment sStudies would be needed to further document
injuries associated with sediment and soil - contamination.

« The rdease of PCBs to the Housatonic River has resulted in the posting of fish
consumption advisories and changes in fishery management practices in both
Massachusetts and Connecticut. These factors have resulted in a reduction in
the utilization of the Housatonic River fishery (i.e, fewer trips are taken) and
have diished the value of the remaining trips.

« On the bass of avalable data, our best estimate of damages associated with

lost or diished recreational fishing and boating tripsis $11 million - $32
million.
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o The release of hazardous substances to the Housatonic River has dso resulted
in a reduction in the passve use vaue of the resource. Based on household
willingness-to-pay data from existing contingent valuation studies and an
estimate of the probable “market” for this resource, we estimate that passive
use damages are in the range of $25 million - $250 million.

« A wide vaiety of options are avalable to compensate the public for interim
losses of natural resources {i.e;;the |0ss “between. the" initial release. df
hazardous substances and the - restoration of the resourcesto their baseline
condition). Based on extensve interviews with representatives of nationd and
local conservation organizations, state and federal agencies, and local
recreational groups, we have identified options in the following genera
categories. enhancement of water quality, enhancement of recreational
fisheries, enhancement of other recreational uses, general land/wetland
conservation, and other.-

LIMITATIONS

The nature of existing, readily available data and infotmation liited our ability to
complete dl of the objectives described in the Statements of Work. In particular, our injury
assessment does not identify and quantify al of the natura resource injuries likely to be present
in the Housatonic Rive-r environment. Consequently, we have not recommended specific
restoration alternatives that are explicitly linked to documented injuries.  The following
discusson provides additiona detall regarding these and other areas that may require further data
collection and andyss.

s Contssissmts of concern: Polychlorinated biphenyls (PCBs) are the primary
contaminants of concern at this stage of the damage assessment. Though there
are other hazardous substances present in the Housatonic River that may
contribute to naturd resource injuries. we have not addressed potentia injuries

resulting from exposure to substances other than PCBs.

+ Geographic Scope: Our preliminary assessment has focused on’ the
Housatonic River and floodplan downstream of the GE facility in Rittfidd,

MA. We have not assessed potentid injuries and damages associated with
Slver Lake and Unkamet Brook. Both may require. additiond scrutiny. In
addition, we have not addressed specific injuries and damages that might be
associated with the former oxbows located in Pittsfield, though we do
recognize the potentia importance. of these areas to a final determination of
resoration and compensation requirements. Furthermore, we recognize that
these areas may be sources of continuing contamination to the Housatonic
River,

PRITIR PRV : 1-3 00193.“.
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o Injury Assessment: Exising data are avalable to characterize the nature and
extent of contamination in the Housatonic River environment but do not in dl
cases provide sufficient information to document natura resource injury. As a
result, our injury assessment focused on a summary of the existing
contaminant concentration data and the likelihood that those data are
indicative of natural- resource -injuries (which could be documented through
additiona data collection and/or analysis). o

¢ Restoration: Due to the limitations of the injury data and the dependence of
redoration planning on the injury assessment, we focused our efforts in this
aea on the prediminary identification of categories of activities as well as
specific activities that might be appropriate for the purpose of compensatory
restoration. These activities do not include primary, physica restoration of
natural resources (eg., sediment remova), the specification of which would
be the primary outcome of a completed injury assessment

REPORT ORGANIZATION

The results of our prehminary assessment of natural resource injuries and damages are
summarized in the following five chapters. Chapter 2 describes the injuries that can be
documented on the basis of available data, and further evaluates these data in the context of
relevant injury literature. Chapter 3 summarizes our prehminary estimate of compensable
damages, with a focus on damages associated with injury to recreational resources and passive
use values. We present our calculations supporting these estimates, as well as descriptions of our
methodologies and assumptions, in Appendices A-D.. . Chapter 4 provides a preliminary
inventory of compensatory regtoretion options and briefly describes the habitat equivalency
approach, which can be used to scale restoration based on the provision of replacement or
equivalent resources as compensation for habitat that has been degraded by the release of
hazardous substances. Chapters 5 and 6 describe gpproaches for the evaluation of two additiond
categories of damages: those associated with injury to groundwater resources and those
associated with the added cost of development resulting from natura resource injury.

14 0193
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ASSESSMENT OF INJURIES TO NATURAL RESOURCES CHAPTER?2

INTRODUCTION

T g e e “-\-—-L—:«

This chapter summarizes information regarding the nature and @<th possble injury to
natura resources resulting from the release to tbe Housatonic River of hazardous substances
from the Genera Electric (GE) facility in Pittsfield, Massachusetts. We obtaned site-specific
data for our assessment from the following documents:

I. MCP Interim Phase 1l Report/Current Assessment Summary for Housatonic
River, December 1991 (BB&L 1991)

2. Addendum to MCP Interim Phase Il Report/Current Assessment Summary for
Housatonic River, August 1992 (BB&L 1992) |

3. Aquatic Ecology Assessment of the Housatonic River, Massachusetts, May
1994 (Chadwick & Assoc. 1994)

4. Evaluation of Terrestrial Ecosystem of the Housatonic River Valley, July
1994 (ChemRisk 1994)

5. Work Plan for the Ecologicd Risk Assessment of the Housatonic River Site,
February 1995 (ChemRisk 1995)

6. Supplemental PhaseII/RCRA Facility Investigation Report for Housatonic
River and Silver Lake, January 19% (BB&L 1996)

7. Report on the Preliminary Investigation of Corrective Measures (PICM) for
Housatonic River and Silver Lake Sediment, May 1996 (HE&C 1996).

We dso consulted both peer-reviewed literature and other information sources to ad in
the evauaion of posshle injuries to Housaionic River resources. Whenever possble, we have
evauated injury on the basis of the definitions provided in the Department of the Interior's (DOT)

.-f)
[ I A

L 2-|
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regulations for damage assessment (43 CFR Part 11). The god of this effort is to assess the
ability of the avalable data to support the injury determination component of the Housatonic
damage assessment, with a focus on identifying those injuries that require restoration. We aso
outline the issues associated with further documenting injury either on the basis of literature-
based expert reviews or on the basis of primary field studies.

The Housatonic River trustees are faced with the task of planning assessment activities,
that will produce litigatiea-quality results at a reasonable cost. While there are numerous
assessment activities that could be underteken to evaluate potential injuries to a broad range of
natural résources, there 1s NO guarantee that the "data “generated through these activities will
“tonclusively document injury. Therefore, a cautious, phased approach is warranted in-order to
avoid a stuation in which significant expenditures produce inconclusive results. Our intenfton is
to provide sufficient background relaive to the Housatonic River case to ad in the prioritization
of future activities and the development of a strong damage claim.

Exhibit 2-1 summarizes our findings and conclusions. We also include the following
section, describing Specific factors that the trustees should considerin plafining the néxt phase of
this assessment.

FACTORS ASSOCIATED WITH INJURY ASSESSMENT
Consssimis of Concern

. The primary contaminants of concern in the Housatonic River downstream
of the GE fadlity in Pittsfield are polychlorinated hiphenyls (PCBs), as
reflected by .the focus on these compounds' during past assessment
activities. Therefore, our assessment will focus on |njur|es resulting from
the release of PCBs to the Housatonic River environment.! However, the
analysis of enviromnental samples from the Housatonic River
environment has also included testing for awide range of organic and
inorganic - compounds.

. In order to quantify natura resource injuries for the purpose of scaling
restoration, the DOL1 regulations require an evauation of and comparison
to the basdine wndition of the resources and associated services (i.e., the
“conditions that would have been expected at the assessment area had the .
.. release of hazardous substances not occurred . . .."}.

! Unless otherwise indicated, all references to PCB levels reflect total, rather than congener-specific, PCB
concentrations.
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Exhibit 1-1

INJURY ASSESSMENT SUMMARY:HOUSATONIC RNER NRDA

Rescurce

Injury Assessment

Comments

Surface water

Injury can be estabiished on the basis of the
DO regulations.

e e e o i _

Need to establish that the AWQC was not exceeded priot
to the rclcase of PCBs from GE.

| Sediment

Injury mnot be mabhshed dcﬁmnvciy on
the basis of the DOI regulations; however;
sediment concentrations generally exceed
suggested thresholds for adverse biological
effects,

Yo

Sediments are the key link in the pathway to biological
resource * injuries. - Sediment  toxicity -testing andfor a.
comprehensive review of the sediment toxicity literature is
recommended.

Soil

Injury cannot be established definitively on
the basis of the DOI regulations.

Contaminated floodplain soils may also be an important
link in the pathway to biclogical resource injuries.
Toxicity testing may be warranted.

Pih

Injury can be established on the basis of the
DOL reguiations {tissue concentrations in
excess of FDA standard; existence of
consumption advisories); literature suggests
that it may be possible to document additional
measures  of injury (e.g, -reproductive
impairment).

Literature-based analysis to document biological injury
would be beneficial 1o the development of & sirong injury
-cas¢ (i.e., one based on the propagauon of injuries through
the food chain).

Invertebrates

Infury cannot be established on the basis of
the DOI regulations; sediment threshold
values supgest that some injury may be
occurring.

Sediment toxicity testing may be valuable (see sediment
injury); literature-based weight of evidence approach may
also provide sufficient argument for injury.

Birds

Injury cannot be established definitively on
the basis of the DOT reguiations.

Lack of organism-specific data fimits current value of
existing toxicity literature; expert opinion necded to judge
likelihood of injury given PCB concentrations to which
birds are potentially exposed.

Mammals

Injury cannot be established on the basis of
the DOI regulations.

Lack of organism-specific data limits current value of
existing toxicity literature; expert opinion needed to judge
likelihood of injury given PCB concentrations to which
mammals are potentially exposed; sensitivity of mink to
PCBs suggests litcrature-based analysis may be warranted.

‘| Reptiles and
Amphibians

Injury can be established on the basis of the
DOL reguiations (extstencc of consumption
advisory).

Existing literature is not conclusive regarding biological
effects of PCBs on reptiles and amphibians.

Groundwater

injury cannot be established on the basis of
the DOI regulations.

Would be based on contamination of existing or potential
drinking water supply; groundwater may be & oom.mumg
source of PCBs to the Housatonic River,

Air

Injury cannot be established on the basis
of the DOI regulations.

Even if injury could be established, contribution to
damage ¢laim would be minimal.
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. Basdine conditions can be edtablished, in genera& through the review of
historical data from the assessment area, historical data from an
appropriate control (or reference) area, or current data from an appropriate
control (or reference) area

. The data avalable to us do not include applicable basdine information.
We make the initid assumption that the basdine concentration of PCBs in
dl media is zero. However, given the generaly widespread occurrence of
PCBs in the environment, and the existence of other potentiad sources of ,
PCBs in the Housatonic River watershed (e.g., other industries), this
assumption may result in an overstatement of injuries. We do not
anticipate that this overstatement will be sgnificant, as we believe that GE
has been the primary source of hazardous substance releases.

In order to complete the damage assessment, it will be necessary to
establish the basdine condition of the Housatonic River enviromnent, in
terms of both resource characteristics and resource services.

Geographic Scope

0 Exhibit 2-2 illustrates the Housatonic River watershed. PCB
contamination is present in Housatonic River resources from Pittsfield
south to Long Idand Sound. The highest concentrations are observed in
the aea between Pittsfield and Woods Pond. Since this upstream portion
of the river serves as a continuing source of contamination to downstream
areas, and since data are more comprehensive for this area than for those
downs&am, it is appropriate to focus the injury assessment on the
Pittsfield-Woods Pond stretch Nevertheless, we consider injury to
resources and/or services downstream of Woods Pond to the extent that
sufficient data are avalable to support this assessment.

Temporal Scope
. Releases of PCBs to the Housatonic River, and injuries to natural
resources, begin at an undetermined point in the past. PCBs were
reportedly in use a the GE facility in Pittsfield between 1932 and 1977
(BB&L 1996). PCBs were first detected in fish and sediments
approximately 20 years ago, suggesting that the period of injury is now in
excess of 20 years.

Many damage assessments have limited the quantification of injury and
damages to the period that began with the promulgation of CERCLA in
December  1980.
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Exhibit 2-2

HOUSATONIC RIVER WATERSHED
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. The firgt ggnificant, systematic program of data collection in and near the
Housatonic River occurred in the early 1980s. Therefore, we use the date
of CERCLA promulgation as a conservative starting point for injury
determination and  quantification.

Endangered/Threatened Species -
. As reported in the PICM (HE&C 1996), a total of 120 species of flora and
fauna that fiavé proftécizt status at-the state or federal level are known or< "=

likely to occur in the Housatonic River environment. -We do not .currently
have information that would lead us to conduct a focused injury
assessment of one or more of these species.

. Determination of injury to a federdly lised species would provide ‘the
e trustees with t h e authority to undertake specific restoration activities
pursuant to the Endangered” Spéties Act (i.€., outside of the NRDA
context). State statutes may provide sSimilar authority.

Coll | Injury During Remediati
. Our assessment of injury focuses on the current state of resources

associated with the Housatonic River. However, for restoration planning
purposes, it may be necessary to edtimate the extent of additiona injury
that might occur as a result of remedid activities (eg., loss of wetlands
due to dredging) and include this estimate in the final accounting of injury.

An independent review of the data contained in tbe reports listed above is
beyond the scope of thisinjury assessment task To the best of our
knowledge, all environmental samples were collected and analyzed in
accordance with gpplicable protocols and have been subject to appropriate
qudity control/quality assurance reviews. It will be necessary to confirm
that the available data, and dl subsequently collected data, are of sufficient
quaity to support a damage assessment.

INJURY ASSESSMENT

Our evauation of potential injuries associated with observed PCB
concentrations is based on the comparison of these concentrations to
known thresholds and standards, or through the comparison of these

26 601937
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concentrations to the concentrations associated with observed'or suspected
PCB effects on comparable resources associated with other Stes.

At present, data associated with Housatonic River resources are limited to
concentrations of PCBs and other hazardous substances in specific
enviromnental media (eg., fish tissue riverbed sediment). Under the DOI
regulations, the only resources for which trustees can confirm injurysolely -
on the basis of obseved PCB concentrations are fish (and ofher edible
organisms);susfage- water and groundwater, through exceedance.af an-FDA
standard or a posted state consumption advisory, Ambient Water Quality -
Criteria, and Maximum Contaminant Levels, respectively. However, the
data that are currently available, combined with previously published
ressarch on PCB effects, may be helpful in congtructing an_injury case
usng a weight of evidence approach

The PCB literature focuses on the -effects of PCB-exposure on aquatic -
organisms (fish, invertebrates), mammals and buds. The effects are
generally reported as the results of controlled laboratory dosing
expenments, athough some field studies have been undertaken. In
genera, field studies involve determining PCB concentrations in
organisms that have exhibited a particular effect, such as mortality or
reproductive impairment. However, due to other factors that are typicaly
present in the study area-(such as the presence’ of other contaminants), it
may be difficult to use field studies to draw definitive conclusions
regarding the specific effect(s) of PCB exposure.

. The organization of the following discussion follows the resource-specific
organization of the DOL regulations (43 CFR 11.62)

Water -

Data Review

. Totd PCB concentrations in the Housatonic River water column have
been evduaed multiple times over the past 20 years, as summarized in
Exhibit 2-3. The reported concentrations have generdly been in the low
part Per billion (ppb) range, which istypica for PCBs in the agueous
phase given ther low water solubility (BB&L 1991).

| Sorigiagi 2-7 001935
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Exhibit 2-3

SUMMARY OF TOTAL PCB CONCENTRATIONS IN THE

HOUSATONIC RIVER WATER COLUMN

Concentration Range
Date of Sample(s) Location __(ppb) _ Notes -
1978-1980 Great Barrington, MA BDL-06 Samples collected during five
- Falls Village, CT BDL-0.2 high flow events; no detecuon
s T s - Gaylordsville, CT. BDL-0.1 = - | limit LT
. 1982 Lenox, MA BDL - 0.07 Samples collcctcd during threc
Great Barrington, MA BDL - 0.1 flow regimes (low, moderate,
MA-CT border BDL - 0.i5 high); detection limit = 0.03 ppb
1984-1988 Great Barrington, MA BDL-0.5
Adley Falls MA BDL-0.1 Samples collected dusing five
Canaan, CT BDL-0.1 1 high flow events; detection limit
Fals Village, CT BDL-0.1 = 0.} ppb
i Kent, €T . _BDL-02 ..} .
1989-1991 six locations, Pmsﬁeld to Gfeat unfiltered PCB coneenu-anons,
. Barringtor, MA BDL - 0.58 no detection limit reported
1995 five locations, Pittsficld to just
downstream of Woods Pond Dam BDL - 1.1 detection limit = 0.65 ppb
BDL = below deection liiit
Sources: BB&L 1991, 1996
]

Injury Assessment

Surface water resources have been injured ifconcentrations of hazardous
substances exceed water quality criteria establiied under section

304(2)( 1) of the Clean Water Act (43 CFR 11.62(b)(1)(iii)).

PCB concentrations in the Housatonic River have frequently exceeded the
national ambient water quality chronic criterion for the protection of
freshwater aquatic life (0.014 ppb). No samples have exceeded the
criterion for acute toxicity (2 ppb) (EPA 1986).

If PCB concentrations in the Housatonic River did not exceed the chronic
criterion prior to the initid release of PCBs from the GE facility, then the
observed concentrations are sufficient to demondrate injury. We believe
that such a claim can be made, as we do not believe that there are any loca

sources of PCBs comparable in magnitude to GE.
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Surface Water Resources Sediments

Daa Review

Under the DOI regulations, the Housatonic River's bank and bed
sediments (as well as the sediments in Silver Lake) are classified as
surface water resources (43 CFR 11. 14(9)).

A large proportion of the existing data. report- PER=eg

riverbed sediments (reflecting .the.. focus on charactcnzatlon of the

contamingion). Rivebed samples have been odleted primaily  betwean

Pittsfield and Woods Pond; liited additional sampling has been

conduded in the impoundments located downdream of Woods Pond in
LI both Massachusetts and Connecticut. Additional sampling has been
- conducted in Silver Lake. Exhibiit 2-4 presents a broad summary of

o T edising PCB-sediment data- This summary is-intended-only to illustrate
- the genad megnitude of PCB  conoardtions i Housdtonic River and
iver Leke ssdmats

Exhibit Z-4

SUMMARY OF TOTAL PCB CONCENTRATIONS IN
HOUSATONIC RIVER AND SLVER LAKE SEDIMENTS

| Average PCB
Location Concentration  (ppm) Notes

Pttsiedd » Woods Pond Dam =29 Concentrations exceed 200 ppm a multiple
focations; maximum observed concentration
> 10,000 ppm; average thickness of
contaminated sediments = 2.4 feet

Woods Pond Dam « Rising Pond Dam =3

Rising Pond Dam - MA/CT horder <]

Silver  Lake-shalfow  water 168 Maximum concentration Of 21.000 ppm
detected in NE comer of lake (1992)

€ Slver Lake-deep water 150 Maximum concentration = 6,350 ppm

Sources: BB&L 1991.1996: Chadwick 1994

Injury Assessment

b : If concentrations of hezardous subdances in bed and bank sediments are

sufficient t0 have caused injury to groundwater, air, geologic or biologica
. resources, then the surface resource is considered to be injured (43
’ CRR 1162 (b)()(V)).

: : The surface water resource also is injured if concentrations of Substances
= in the sediments are sufficient to cause the sediments to exhibit
charadteridics listed pursuant to section 3001 of the Solid Wede Digoosl

by S 29 - 60194;



Confidential Attormey Work Product

Act (43 CFR 11.62 (b)(1)Xiv)). As aclass of compounds, PCBs are not
currently liied as hazardous substanc& in the regulations (40 CFR Part
261) that defme these characteristics.’

’ Observed concentrations of PCBs in fish, sufficient to document injury to
that resource (as described below), suggest that the sediments have in fact
caused injury to biological resources (through a food chain pathway). -

: The reationship between sediient PCB concentratlons |n the Housatonic
e 2T T River and- injury to biological résources- is #ts6=stggestd -(but” not *
definitively established) through comparison. to concentrahons that have
been determined to be benchmarks, or thresholds, for potentid adverse
biologicd effects. For example, Hull and Suter (1994) report a “sediment
quaity benchmark” of 2052 ppm (assuming one percent totd organic
cabon in the sediment). This benchmark was caculated on the basis of

: water quality benchmarks for the protection of aquatic life (including
s water qudity criteria 'When avalable) and partition-coéfficients for PCBs
in water. Exceedance of this benchmark indicates only the need for more
dte-specific data collection and anayss.

. On the basis of the results of numerous field and laboratory studies, Long
e d. (1995 concluded that tota PCB concentrations in sediment equa to
or greater than 0.18 ppm will “frequently” cause adverse biologica effects.
However, it should be. noted that (1) this value was derived specifically for
marineand estuarine sediments, and (2) relative to other compounds,
PCBs exhibited one of the poorest relationships between observed
concentrations and the incidence of effects. '

. Without enforcesble sediment quality criteria for PCBs, it iS necessary to
demonstrate that the concentrations observed in the bed and bank are
sufficient to cause adverse hiologica effects. Comparison of Housatonic
River data to the results of sediment toxicity evauations a other Stes may
be a vatuable tool for building a weight of evidence case.

. Since the sediments of the Housatonic River are the locus of PCB
contamination, and are possbly the basi for injuries that are propagated
through multiple trophic levels, sSte-specific toxicity testing for chronic
effects may be warranted.

? Note that PCBs are regulated under the Toxic Substances Control Act (TSCA). Any material, including
sediment or floodplain soil with a PCB concentration equzl to or greater than 50 ppm is subject to TSCA
regulations. TheSe regulations SPECify three Options for the disposal Of contaminated sediments O SOilS:
incineration, di IN a licensed chemica waste landfill, oF an alternative accepted by the EPA Regional
Administrator (EPA 1994).
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Geologic R - Floodplain Seil
Data Review

. Floodplain sampling has focused on 11 transects located between Fittsfield
and Lie MassachusettsConnecticut border.

. The maximum detected floodpl ain soil concentratiori is 230 ppm. The
average concentration of PCBs in floodplain-seils between GE and Woods
Pond is approximately 16 ppm. Concentrations gregter than one ppm are
generally limited to the region within the 10-year floodplain (BB&L
1996). Downstreamof Woods Pond, PCBs are present in the floodplain a
lower concentrations (averaging less than two ppm) and in a narrower
region (generdly within 150 feet of the river) (BB&L 1996).

- —~ e - .o - e —— - e -
- . . e ey - —_

Injury Assessment -

. Floodplain soils fal under the DOI definition of geologic resources (43
CFR 11.14(pp)).

. As described a 43 CFR 11.62(e), measurement of a variety of changes in
the physical or chemical quality of 5oodplain soils can be used to
document injury, including measurement of concentrations of hazardous
substances sufficient to:

1. Cause a toxic response in oil invertebrates;
2. Cause a phytotoxic response such as retardation of plant growth; or

3. Have caused injury to surface water, groundwater, air, or biological
resources.

. Existing data associated with this resource are liited to total PCB
concentrations; they do not describe any specific adverse physical,
chemicad, or hiological responses associated with the presénce of PCBs.
Therefore, unless additional data become available, our assessment of
injury to Soodplain soils must be based on'the evauation of other resource
injuries that can be attributed to those resources direct or indiit exposure
to the PCBs contained in the soils.

. A potentidly large amount of floodplain habitat is degraded as a result of
PCB contamination of floodplan soils. As with river sediments, it is
necessary to establish a link between the observed PCB concentrations and
injury to other resources (probably through food chain exposure
pathways). The following discusson of biologica injuries provides some
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data relating PCB concentrations in organisms to adverse effects.
However, we ‘do not have data on the levels that are expected in an
organism following exposure to contaminated soil.

Other measures of injury that might be applicable include concentrations

of PCBs in the soils that are sufficient to impede soil microbia respiration

or to Cause a phytotoxic response (such as retardation of plant growth) (43 -
CFR 11.62(e)(5) and (10)). We are unaware of existing studies that
suggest that PCB concentrations in the. Housatonic River floodplain are .
sufficient to cause either of these effects.

Biological R

. Biologicd ‘monitoring and data collection has not been a priority of past
assessments.  Past sampling of sediment, soil and surface water
emphasii = characterizing —the--magnitud= and ~ extent of PCB
contamination in the Housatonic River environment rather than
establishing injury in the NRDA context

In generd, an obsarved PCB concentration in the tissue of an organism is
not conclusive evidence of injury (except in cases where aregulatory
sandard has been exceeded, as with fish). The observed concentration
may suggest injury if, in a laboratory setting, an equal or lower
concentration is observed to have an adverse biological effect on that
organism or on a comparable Species.

. The results of previous laboratory andyses can show that consumption of
the contaminated organism by ancther organism higher in the food chan
would provide a sufficient dose to cause an adverse effect in the higher
organism.

. However, it may be difficult to “prove’ injury on the basis of comparisons
to the results of studies conducted in other systems. This difficulty may be
compounded by the lack of correlation between the parameters of existing
studies (e.g., the species and PCB compound that were studied) and
Housatonic River conditions.

Biological R - Fig}
Daa Review
Multiple sampling events over the past 20 years have demondrated that

PCB concentrations in the tissue of fish from the Massachusetts and
Connecticut portions of the Housatonic ‘River downstream Of the GE
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facility are elevated relative to the Food and Drug Administration’s
gandard for human consumption (two ppm). In and above Woods Pond,
total PCB concentrations in fish tissue have consistently measured in
excess of the two ppm standard, regardless of species. Below Woods
Pond, concentrations greater than two ppm have been observed at the most
downstream sampling locations (Lakes Lillinonah, Zoar and Housatonic),
and in a vaiety of species although the frequency of such observations
decreases with downstream distance (BB&L 1991, 1996).

s e A

We note that an aquatic ecology assessment of the Housatonic River
(Chadwick & Assoc. 1994) examined the “structure and generd hedth” of
fish communities between the GE facility and the Massachusetts-
Connecticut border, and concluded that “there is no pattern of population
parameters that appear to be related to sediment PCB levels.” The
parameters of this sudy included species compostion, abundance, size

“structure, and overall abundance=This study did not include any sampling
or andysis of fish tissue.

Injury Assessment

The DOI regulations dtate that injury to a hiologica resource has occurred
if the concentration of a hazardous substance that hasbeen released is
sufficient to: (1) cause the resource or its offspring to have undergone an
adverse change in viability (eg., death, disease, physiological
mafunction); (2) exceed an action level established under the Food, Drug
and Cosmetic Act; or (3) cause a State hedth agency to issue a directive to
limit or ban consumption of the resource (43 CFR 11.62(f) 1)).

Concentrations of PCBs in fish in the Housatonic River are sufficient to
establish injury on the basis of two of these three injury criteria; the
concentrations exceed the federa action level of two ppm, and they have
caused both the Massachusetts and Connecticut Departments of Hedth to
issue consumption advisories.

The concentrations of PCBs in fish tissue may adso be sufficient to have
caused injury on the bass of adverse changes in viability. Niimi (1996)
provides a good overview of the adverse effects of PCBs in aquatic
organisms. He notes that "{t]here are no specific clinical symptoms that
are associated with PCB-induced toxicity in aguatic organisms.”
However, Niii also reports that high part per billion to low part per
million concentrations of PCBs in fish tissue are generaly sufficient to
cause celular changes and/or biochemica changes.

i 213
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Other observations reported in the literature aiso suggest that injury to fish
might be documented on the basis of adverse changes in vidhility:

Rainbow trout with tissue concentrations of 0.4 ppm have been

observed to produce eggs with low survival rate and numerous

fry deformities (Eisler 1986); the tissue from two rainbow

trout collected from sampling locations in Connecticut in 1977 -
and 1983 had PCB concentratlons of 14.5 and 2.4 ppm,

g wme ral D o e

« Mehrle et al (1982 as C|ted in Numl 1996) reported Iower
vertebra strength in Hudson giver bass compared to hatchery-
reared fish with lower PCB content.

As reported in Niii (1996), a number of field studies have reported

adverse effects in fish found to contain PCBs. For example, Mehrle et 4.

(1982) reported fower vertebral strength in Hudson River bass ¢ompared

to hatchery-reared fish with lower PCB content; aso, fm rot observed in
the field was induced in the faboratory through the exposure of fish to

PCBs (Schimmd e d. 1974). Unfortunately, many of the fidd sudies

reported in the literature examined marine rather than freshwater species.

Many laboratory studies have examined the effects of PCBs on fish. For
example, the following results have been reported:

« Waterborne PCB concentrations greater than 10 ppb are lethd
within a few days, white concentrations greater than one ppb
may be letha over longer periods (Nebeker, Puglis and DeFoe
1974 and DeFoe et d. 1978, as cited in Niii 1996). Note that
waterborne concentrations in the Housatonic River have almost
dways been less than one ppb.

+ Body burdens greater than 100 ppm are generally lethal in
young fish, while the lethal body burden for older fish is
generally greater than 250 ppm (Hattula and Karlog 1972,
Mayer et a. 1977 and Mauck et al. 1978, as cited in Nii
1996). The highest reported totd PCB concentration in fish
collected from the Housatonic giver is 228 ppm. Among dll
tissue samples reported in previous assessments, this was the
only samplein excess of 200 ppm; only two others were in
excess of 100 ppm. Mogt tissue wncentrations have been in
the I - 30 ppm range.

Hose and Cross (1994) twice measured reproductive potentid and ovarian
wncentrations of DDT and PCBs in white croaker collected from San
Pedro Bay (CA). In thefirst experiment, four of the five measures of
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reproductive potential were significantly lower, and ovarian DDT and

-PCB concentrations were significantly higher, in the San Pedro fish
compared to a reference population.  While their results are not
conclusive, the authors found “no evidence sufficient to reject the
hypothess of PCB causdity.”

A literature-based analysis of potentia fish injury (i.e, one that focuses on -~
lost or impaired resources rather than lost human uses of the resources)
could-he=of significant value-to the damage-assessment. For example, it

may be posshle-to use deta from the -literature to estabijst. a probable link
between Housatonic sediment concentrations and injury to fish gpecies
resding in the river.

Biological R - Invertebrat

Daa Review

) Invertebrates were sampled in Connecticut (at Cornwall) from 1978
through 1981 and from 1984 through 1990. Three species were collected,
caddisfly larvae to represent filter feeders and hellgrammite larvae and
stonefly nymphs to represent predatory insects. Total PCB concentrations
in 20-gram composite samples of these organisms wore highest in 1978
(18.9 ppm for filter feeders and 229 ppm for predators), and lowest :in
1985 (0.5 ppm for filter feeders, 0.8 ppm for predators). In 1990, total
PCB concentrations were 1.2 ppm and 1.9 -ppm, respectively (BB&L
1991).

We note that an aquatic ecology assessment of the Housatonic River
between GE and Woods Pond (Chadwick & Assoc. 1994) examined the
richness, densty and diversty of the invertebrate community. This study
concluded that the invertebrate communities in shallow water sites
downstream of GE are “healthy, diverse, [and] balanced” and “show no
adverse impacts’ in comparison to upstream Stes.  Deep water Stes,
including Woods Pond, are described as “relatively diverse, hedthy and
balanced. . .."

Injury Assessment

Injury to the invertebrate population is determined primarily through
observations of adverse effects (acute or chronic) caused by the exposure

of paticular organisms to hazardous substances in sediments or the water
column
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. Observed water cotumn concentrations (which are generally in the one ppb
range) are generdly lower than vaues reported in the literature as having
been acutely toxic to invertebrate species. The lowest LCy, reported in
Eisler (1986) is 1.3 ppb for a cladoceran species (Daphnia magna)
exposed to Aroclor 1254 for'a period of 21 days.

. The PCB concentrations observed in Housatonic River invertebrates by
themsalves are not sufficient to document injury. We are not aware of any
site-specific_testing that would demonstrate the toxicity of the water
column or sediments to one or more invertebrate species.

. However, as noted above, PCB concentraions in the Housatonic River
sediment are sgnificantly higher than the threshold above which adverse
biologicd effects may be expected to occur (Long et al. 1995). Despite
the limitations of this threshold relative to PCB toxicity, we believe that
the magnitude of the exceedances provides a sufficient basi for sediment
sampling and andysis designed to reved invertebrate injuries.

) The PCB concentrations that have been observed in Housatonic River
sediments generdly exceed the vaues that are suggested as thresholds for
injury to sediientdwellmg organisms (see for example Long e d. 1995).
Although thresholds for PCB-induced injury to freshwater organisms are
not firmly edablished, avalable benchmarks are generdly lower than the
concentrations measured in the Housatonic River sediments, suggesting -
that the sediments may be causng some adverse effects in invertebrate.
populations.  While sediient toxicity sudies are the drongest route to
injury determination, it may be posshle to use a literature-based, weight of
evidence approach to document injury.

Biological R - Bird
Daa Review

Previous investigations have not included the collection of organism-
specific data that could be used to assess the effect of PCBs on bird
populations tbat utilii habitat provided or influenced by the Housatonic
River.

We note that a terrestrial .ecosystem assessment (ChemRisk 1994)
evaduated the densty, diversty and reproductive success of avian species
in a5.85 hectare portion of the floodplain forest between New Lenox
Road and Woods Pond. Daa collected in this study area were compared
to amilar data collected in two reference areas, one in Maryland and one
in North Carolina. This study concluded that the weight of evidence

- 2-16
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indicates that the "floodplain ecosystem . . . is not impacted by the
presence of PCBs." This concluson was based on results associated with
four assessment endpoints. absence of a species normaly expected to be
present, reduction of a populaion or subpopulation, change in community
dructure, and bioaccumulation associated with an adverse effect.

Injury Assessment

[ ]

The fack of site“specific data rélated To Housatonic giver bird populations
liits our ability to draw preliminary conclusons regarding injury.

The relationship between bids and PCBs has been explored through
numerous laboratory and field udies. While the results of these studies
do not provide evidence. of injury to bii in the Housatonic River
ecosystem, they should help determine whether additional research is
warranted. The following summary includes déata associated only with
gpecies that are known or likely to exist in the Housatonic River study area
(as catalogued in HE&C 1996, Appendix A).

One dudy used five-day feeding trids with Aroclor 1254 to determine
LCqs for a variety of species. Northern bobwhite, ring-necked pheasants
and malards were determined to have LCss of 604 ppm, 1091 ppm and
2697 ppm, respectively (Heeth et d. 1972, as cited in Kamrin and Ringer
1996).

Dahlgren et d. (1972, as cited in Kamrin and Ringer 1996) used pheasants
in a dosng study and concluded that "a brain resdue level of 300 to 400
ppm was indicative of death due to PCB toxicoss”

Stickel et d. (1984, as cited in Kamrin and Ringer 1996) treated common
grackles, red-winged blackbirds, brown-headed cowbirds and starlings
with a diet that included Aroclor 1254 at{500 ppm in order to estiméate
lethd brain resdues. The authors conclude that 310 ppm is “diagnostic
for a high probability of PCB-induced mortdity.”,

Stone and Okoniewski (1983) concluded that a brain resdue level of 357
ppm may have been letha to great homed owls collected in New Y ork
Sate.

Severd species, including ring-necked pheasant and mourning dove, have
experienced reproductive impairment after recelving experimental doses of
PCBs. Other species, such as malards, appear to have less reproductive
sengtivity. No effect was observed in mallards receiving Aroclor 1254 at
25 ppm in the diet for one month prior to egg laying (Custer and Heinz
1980, as cited in Kamrin and Ringer 1996). However, Haseltine and
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Prouty (1980, as cited in Kamrin and Ringer 1996) observed an 8.9
percent decrease in eggshell thickness for madlards fed Aroclor 1242 a
150 ppm for 12 weeks (though hatching ‘success was not unpaired).

Embryo mortality, reduced hatching success, and high chick mortality
have been observed in the fidd (relative to controls) among herring gulls
breeding at organochlorine-contaminated Great Lakes sites. The
associated PCB concentration inthe™ eggs was—550 ppm; another
organochlorine (DDE) was dso present a a high concentration (Gilbertson
1974, as cited in Kanuin and Ringer 1996).

Before planning any bid injury assessment activities, the trustees should
edtablish some degree of confidence that species inhabiting the Housatonic
River environment are likely to be exposed to PCB concentrations
comparable to those that have been observed, in field and laboratory
studies; to cause adverse impacts.

-~ e e R R AmE——

Biolorical R M I
Daa Review

. Previous investigations have not included the collection of organism-
specific data that could be used to assess the effect of PCBs on mamma
populations that utilii habitat provided or influenced by the Housaonic
River.

We note that a terrestrial ecosystem assessment {(ChemRisk 1994)
evaluated the population structure, age structure and reproductive success
of mammaian species in the flood plain fores and shrub meadow habitats
of the Housatonic River ecosystem between New Lenox Road and Woods
Pond. This assessment focused on four species: white-footed mice,
southern red-backed voles, short-tailed shrews and masked shrews. Data
collected in the study area wen compared to Smilar data collected in two
reference areas, one in Connecticut and one in Illinois. This study
concluded that the weight of evidence indicates that the “floodplain
ecosystem. . . is not impacted by the presence of PCBs." This conclusion
was based on results associated with four assessment endpoints. absence
of a species normally expected to be present, reduction of a population or
subpopulation, change in community structure, and bioaccumulation
associated with an adverse effect.

IE¢ has leaned that a sample of livers from the resdent mink population
has been collected but has not yet been andyzed.
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Injury Assessment

L

The lack of site-specific data related to Housatonic River mammal
populations limits our ability to draw preliminary conclusons regarding
injury. However, we note tha the Housatonic River is known to support a
mink population and that controlled dudies of mink have edablished a
link between PCB exposure and reproductive imparment (Kamrin and
Ringer 1996).

Kamrin ad Ringer (1996) note that there is “very little sdientifically valid
informetion linking [PCB residue levels in mammals] to toxic effects . . .
in fidd populations”

Laboratory studies indicate that a mink liver PCB level greater than four
ppm can be associated with lethality and that reproductive impairment
occurs at a wet-weight fat concentration greater than I0 ppm (Kamrin and
Ringer 199).

Reproductive falure is documented in mink administered an  unspecified
dose of Areclor 1254, with resulting liver concentrations of 0.87 to 1.33
ppm; a higher (unspecified) dose was letha and resulted in 11.99 ppm in
the liver (Platonow and Karstad 1973, as cited in Kamrin and Ringer
1996).

A study in which mink were fed PCB-contaminated fish linked
reproductive hnpairment with a fat concentration of 13.3 ppm and
reproductive failure with a fat concentration of 24.8 ppm (Homnshaw et 4.
1983, as cited in Kamrin and Ringer 1996).

Foley et d. (1988) note that Lake Ontario and Hudson River fish could
provide a diet for mink that contains PCB concentrations in the range of
0.64 to 5 ppm, Which has been sufficient to inhibit reproduction in
controlled feeding studies.

As with bii populations, the trustees should not undertake additional
assessment activities without some degree of confidence that mammals in
the Housatonic River environment have been or are being exposed to PCB
concentrations comparable to those previoudy reported to cause adverse
effects. Given the known sengtivity of mink to PCBs, a literature-based
study may be a useful method for assessing injury to this resource

category.
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Bi ical R - Reptil I hibi
Data Review

Twelve bullfrogs and one snapping turtle were collected from Woods
Pond in 1982. The total wet weight tissue PCB concentration in a
composite sample of the frogs was 4.4.ppm. The totd wet weight tissue
PCB concentration in the turtle was 2.1 ppm (BB&L 1991).

During thetexrestﬁafccosystem evaluatior conducted in 1993, most
amphibian and reptile species expected to be present in the Housatonic
River vdley were in fact observed (ChemRisk 1994).

Injury Assessment

Warning sgns posted dong the Housatonic River in Massachusetts advise
the public against consuming frogs and turtles due to the presence of
PCBs. This advisory satisfies the DOI criterion for injury stated at 43

CFR 11.62(f)(1)(iii) (concentrations of hazardous substances in an

organism sufficient to “exceed levels for which an appropriate State hedth
agency has issued directives to limit or ban consumption of such
organism”).

There is a growing body of research suggesting that the bicaccumulation
of organochlorines (including PCBs) in reptiles and amphibians may cause
adverse effects sufficient to establiih injury. However, this area of
research has not matured to the point where observed tissue concentrations
can be linked to specific effects.

As with other wildiife species, reptiles and amphibians can accumulate
PCBs in fat, muscle and other tissues. For example, twenty snapping
turtles collected from the Hudson River had an average PCB concentration
of nearly 3000 ppm in ther fa. Twenty-two liver and skeleta muscle
samples had average PCB concentrations of 66.05 and 4.24 ppm,
respectively (Stone et a. 1980).

. Bryan et d. (1987) sudied snapping turtle eggs from the upper Hudson
River in order to test the hypothess, suggested by other studies, that fat
reserves provide protection against the accumulation of toxic PCB
congeners in the eggs. The authors concluded that fat reserves do not
provide such protection.

. A condderable amount of research into the effects of organochimines
(including PCBs) on reptiles and amphibians is ongoing, though there
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does not yet appear to be strong evidence of a link between PCB exposure
and injurious effects. We would not advise additiona assessment of this
resource category given the lack of existing data with which to design
studies and compare the results. However, the trustees can use the
advisory against frog and turtle consumption in Massachusetts as a
determinant of injury to these resources.

TR . -o—

We have not reviewed the groundwater data collected as part of
investigations of the other GE-Pittdfiddd disposd sSites. -

L2 i

Injury Assessment o T

In general, groundwater is injured if concentrations of hazardous -
substances in the groundwater exceed existing standards for a potable

drinking water supply. Injury can aso be established if concentrations of

hazardous substances in the groundweter are sufficient to cause injury to

other natural resources (e.g., surface water) (43 CFR 11.62(c)}1)(iv)).

As noted in Chapter 5, injury to groundwater resources would be a
significant concern if the injury were based on the degradation of a public

water supply. Without such an occurrence, the groundwater resource
would be important only in the context of its contribution to the

contamination of surface water.

Air Resources -

Daa Review

In 1993, ar samples were collected on the eastern shore of Silver Lake and
a five other locations near the Housatonic River. The mean, 24-hour high
volume ambient PCB concentrations a these locations ranged from 0.0015
micrograms per cubic meter (uglm3) to 0.015 ,uglm’.

Additiond ar monitoring was conducted in 1995 a Silver Lake and two
downstream |ocations (Fred Garner Park and Woods Pond). The Silver
Lake results were similar to those observed in 1993, The mean high lume
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PCB concentrations a the two downstream locetions were 0.0055 ;uglm3

and 0.0033 ug/m’, respectively (BB&L 1996).

Injury  Assessment

SUMMARY

In general, injury to an air resource has occurred if concentrations of
emissions arc in excess of-federal-standards (under Section_ 112 of the -
Clean Air Act) or applicable state standards. Emissions of PCBs are not
regulated under Section 112. W e are not currently-—aware of any-- -
exceedances Of dtate air quality standards..

Further assessment of possible injury to air resources does not appear to be
warranted for this case.

On the basis of the DOI regulations, the existing data are sufficient to
establish injury to surface water, fish, frogs and turtles, without further
data collection or analysis. Attribution of these injuries to GE depends on
confirmation of basdine conditions.

Potentidly significant concentrations of PCBs have been detected in other
resources, including river sediments, floodplain soils and aguatic
invertebrates. However, these observations by themselves am not
sufficient to document injury.

The sarvices that the Housatonic River provides can be divided into three
general categories: human use-recreational, human nonusg (i.e., passve
value), and ecologicd (i.e, habitat). In terms of restoration, the first two
services are addressed separately through our calculation of a preliminary
estimate of compensable values for recreational and passive use |osses
(which relies-{argely on the observed injury to fish). Additional injury
assessment must be geared toward the third category. Therefore, future
data collection and/or analysis must focus on the exposure Of different
resources to PCBS through a variety of pathways. This effort should
emphasize the effects that PCBs in the environment have had or are having
on hiologica resources.

The trustees must now work toward building a case that will alow them to
ague that 1) a variety of Housatonic River resources have been injured by
the release of PCBs, and 2) there are specific restoration activities that can
restore baseline ecological services and compensate the public for the past
loss of these services.
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. Future assessment activities should focus on two related areas. First, the

trustees should seek to document injury to a range of biological resources

broad enough to support the argument that other resources are likely to be

smilaly injured. Second, the trustees should use analytic techniques such

. asfood web modeling and sediment toxicity studiesto establish aclear

pathway from contaminated soils and sediments to the injured biologicd

resources. The latter activity will dlow the trustees to begin to delineate -
areas serving as likely sources of injury-causinig” PCB concentrations.
SR ‘These areas could then provide - the basis _for_scaling primary and -
compeusatory restoraion actions.

The delineation of likely source areas would be aided subgtantialy by the
iniiation of the mapping exercise proposed by the Wetlands Restoration

o ' and Banking Program and the University of Massachusetts. Mapping
should focus first on the Pittsfield-Woods Pond stretch of the river. As the
assessment progresses through the zestoration planning stage, additional
mapping of the watershed may be appropriate as a means of identifying
compensatory  habitat.

In addition to the mapping exercise, an appropriate next step for the
damage assessment would be to initiate literature-based andyses of key
resource categories. These anayses could (1) establish weight of evidence
aguments for injury to these resources, and (2) identify indicator species
that could potentidly be the subjects of additiona, Ste-specific research.
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PRELIMINARY ESTIMATE OF DAMAGES ‘CHAPTER 3

IEc has completed a prelii estimate of recreational and passive use damages
sssociated with devated levdls of PCBs in the Housatonic River environment in Massachusetts
and Connecticut’ The purpose of this chapter is to summa& e the results of this effort.
Appendices A-D provide detailled doeumentation of the assumptions made, data sources used
and calculations performed in developing these preliminary estimates. Note that Massachusetts
and Connecticut state resource managers have reviewed and provided comments on these

appendices.

The preliminary estimates we present in this chapter am based entirely on existing data,
including interviews with resource managers and other knowledgeable parties, areview of
studies of recreational behavior on the Housatonic and other rivers in Massachusetts and
Connecticut, and a review of the economics literature. The results presented are for settlement
and case management purposes only. These analyses could be extended and refined through
primary data collection and anayss a this Ste.

SUMMARY OF RESULTS

Exhibit 3- summarizes the results of this effort. As shown, compensable damages for
those categories for which preliminary damage estimates have been developed include Slg
million to $32 million in direct use losses and $25 million to $250 million in passve use losses.
Recregtiond fishing damages are edimated to be. on the order of $10 million to $30 million.

' ' These are by no means the only categories of damages associated with this site,  Othercategories (e.9.,
primary restoration costs, diminished ecological servicer) are being addressed in separate analyses.

YWe do not sum our estimates Of dii use and passive use 10Sses t0 generate & total damage estimate,
since some degree Of double counting might result. In this case, double counting might occur if some of the
households included in the preliminary passive use damage calculation also participate in fishing and boating at the
site.
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This range reflects uncertainty in the assumed recovery period (i.e, the date on which the human
hedth risk advisories will be lifted), as well as uncertainty in the damages associated with fishing
trips till taken to the river, despite the presence of devated levels of PCBs. Recredtiond  boating
damages are believed to fdl in the range of $1 million to $2 million; this range dso reflects
uncertainty in the assumed recovery period. Compensable losses associated with changes in
recregtional behavior can also be expressed in terms of the number of “trips lost” or “trips with
diminished vaue” as described in the following sections. Passve use losses are thought to fal
in the range of $25 million to "$250 million. This range reflects uncertainty in the extent of the
“market” for passive use values for the Housatonic epvironment, as discussed below.

While the presence of elevated levels of PCBs has likdy had an effect on hunting and
trapping activities near the Housatonic River, the relatively small number Of participants
involved leads us to conclude that this category of damages is liidy to be smal. In addition,
wildlife viewing and other generd outdoor activities may have been, and continue to be, affected
by the presence of PCBs. However, no data are available to quantify this category of loss.

- Finally, economi cdamages may be associated with (1) reductions in the value of state-owned
land in the Housatonic River floodplain; (2) contamination of groundwater resottces in the
vicinity of the GE facility; (3) the increased cost of development in and near the river, as a result
of the presence of PCBs; and (4) a diminishment in ecological services provide by this resource.
These categories of damage, however, are. outside the mope of this prelii damage
assessment.

Exhibit 3-1 |
SUMMARY OF COMPENSABLE DAMAGES DUE TO PCB CONTAMINATION " |
OF THE HOQUSATONIC RIVER ENVIRONMENT
Category of Damage Present Value Damages (millions of 1996 §)
Recreation |
Fiihiig | SI0-830¢
Boating £1.82 I
Huntig_gfi‘rapping small
. Wildlife Viewilig/General Activities not assessed
Reduced Market Value of State Owned Land not assessed
Groundwater Damages not assessed - ~
Increased Cost of Development not assessed
| Diminished Ecological Services not assessed
Passive Use Losses $25 - $250 **
* Range reflects alternate resource recovery scenarios.
o * Range reflectc uncertaintv in the *market” for Housatonic River resource.

A PRELIMINARY ESTIMATE OF RECREATIONAL HSHING DAMAGES

The nature and characteristics of the Housatonie River vary widely from Pittsfield,
Massachusetts to the Stevenson Dam in Connecticut. In addition, fisheries management
approaches, including responses to elevated levels of PCBs, are different in Massachusetts and
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Connecticut. As a result, the river has and continues to provide a number of distinct fisheries,

resulting in a complex compensable damage edtimation exercise. For purposes of developing a
preliminary estimate of damages, we generate estimates of (1) the number of trips lost or

displaced as a result of the contamination; (2) the number of trips that were taken to the gte
despite the contamination, but with reduced vaue, and (3) the vaue of these logt or diminished
vaue trips.

-

In order to develop estimates of logt or diminished value, we generaly look to compare
fishing pressure at. a contaminated.site prior to. the issuance of public health advisories with
current pressure (i.e., pressure given the presence e Of | ‘contaminants). Such comparisons of
basdine angler behavior with behavior given a contaminant problem dlow us to estimae, a a
minimum, the number of trips lost or displaced from the Ste. In this instance., however, data on
fisning pressure prior to the public health advisories generaly do not exist. In addition, overall
water quality has improved over time, resulting in a changing - and improving = baseline.
Thus, in order to develop a preliminary damage estimate we need to estimate both actud trips
(Le, given contamination}as well agpotential fishing trips (i.e, in the absence of contamination)
for each relevant section of the river.

In both Massachusetts and Connecticut, public health agencies have issued advisories
regarding the consumption of fish from the Housatonic River below Pittsfield, Massachusetts.
Exhibit 3-2 summarizes the nature of these advisories as they have occurred over time.  The
current advisory in Massachusetts (as posted by the Depatment of Public Hedth a locations
such as Woods Pond) reads

“The State Department of Public-Health advises the public that fish, frogs and
turtles in these waters not be used for food because they contain concentrations
of PCBs, which may be harmful to humans. The Division of Fisheries and
Wildlife asks anglers to release unharmed any fish caught in the Housatonic
River.”

In Connecticut, the Housatonic River north of Stevenson Dam is included in the state's “Group
1" advisory category due to the presence of PCBs; the state recommends that species of fish
caught in Group 1 water bodies should not be eaten by anyone. For the Housatonic River,
exceptions are made for yellow perch caught in the Bull's Bridge area; yellow perch and sunfish
caught in Lake Lillinonah; and yellow perch, white perch and sunfish caught in Lake Zoar. Note
that the Group | advisory gpplied to ALL fish north of the Stevenson Dam prior to 1990.

Given the differences in river characteristics and management dtrategies in Massachusetts
and Connecticut, we divide the river into discrete segments for purposes of prelii damage
edimation. In Massachusetts, these segments include:

New Lenox Road (Decker Boat Launch) to Woods Pond (warm water)
Glendde to Housatonic (trout)

Sheffield to Connecticut Border (warm water)

Remaining Stretches (generdly warm water)

0661961
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Exhibit  3-2

Housatonic River Consumption Advisories
1976

Massachusetts Al fish, frogs and turtles

Massachusetes
Bovder to Bull'’s
Bridge

All fish

Bull's Bridge 12
Lake Lillinonak

Al fis

: All ﬂsJ ' :
- (except yellow perch)

Connecticut |77 ==

All fis
(except yellow perch
and sunfish)

Lake Zoar

All fish

‘ Al fish
(except yellow perch,
sunfish and white perch)

| '

Do not consume

\ . . b
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In Connecticut, these segments include:

Trout Management Area (the “TMA”)
Lower Stretches (Lakes Lillinonah and Zoar) (warm water)
New Milford Walleye Fishery (a proposed stocked walleye fishery)

For each of these-segments we consder both current and potentid fishing pressure based of
vaious data sources and assumptions. For example, for the New Lenox Road to Woods Pond

. segment-we use-dFa fomh a 1985-86 Cenneeticut angler. survey to estimate potential.fishing

- trips. Specificdly, we use the data from Lakes Lillinonah and Zoar given their comparability to
the New Lenox Road-Woods Pond segment in term of fishery type (warm water), fish species,
and fishing method (boat). We then assume that the 1985-86 data provide an adequate
approximation of annual potential fishing pressure from 1980 forward. To estimate actual
fishing trips for the New Lenox Road-Woods Pond segment, we use data from a 1992 cred
survey that includes fishing pressure estimates for Woods Pond and for the river segment

= “between -Woods Pond and Pittsfield. We cal cul ate the- -fishing pressure per mile on the latter--
segment in order to estimate the number of trips on the portion of the segment downstream of
New Lenox Road. Appendices A and B include our assumptions, data sources and caculations
in detail for al river segments.

Exhibits 3-3 summarizes the results of this effort. Exhibit 3-3 provides, by segment, a
generd description of the fishery, the time period and nature-of the loss experienced as a result of
devaed levels of PCBs, edtimaies of the annua number of trips lost (or experiencing reduced
vaue) due to the contaminaion, and the present value loss over the relevant time period. For
example, the New Lenox Road to Woods Pond Dam segment of the river provides a warmwater
fishery, which we believe, has experienced a reduction in fishing trips since a least 1980. and
which will continue to experience a loss of fishing trips as long as a public hedth advisory exids.
We estimate that approximately 1,000 tripsper year have been lost or displaced from this
segment of the river as a result of the contamination. Thus, present value losses are on the order
of 40, 000 trips (under a 20-year recovery scenario) to 60,000 trips (under a no recovery
scenario)’. Exhibit 3-3 also breaks these |0sses out into estimated past losses (i.e., through
1996), and estimated future |osses (1997 on, under 20-year, SO-year and no recovery scenarios).

VAl present value calculations ia this report use a three percent real discount rate

3.5 GSIQGJ



96100

Corfrdavtal deetiwicy Wark Proditct

i —
Exhibit 3.3
RECREATIONAL FISHING DAMAGES DUETO "
) PCB CONTAMINATION OF THE HOUSATONIC RIVER
Present Valuye
. . 'Total
: Present Value . Number of Trips ‘E;:.:'::::“:’
. Annust Number Past Lost or Present Value Fature I, Loster m £
i Time Period of of Trips Lostor | Diminished Trips Lost or Diminlshed ! Dimialshed (m '°".’
Stretch of River Nature of Fishery Lons Nature of Loss Diminished (through 1996) Trips (19970m)* | (1996) 19965)
New Lenox Road ; J .
(Decker)io Woods Pond Warm Water 19%0- Lost Teips 1,000 2,000 16,000-36000 {1 39,000-59,000 $0.6-50.9
Glendale to Housatonle Trout 1980+ Lost Trips’ 700-2,600 34,000 3%,000-6,000 72,000-420,000 $2.4-839
ShefTield to Connecticut Warm Water 1980- Lost Trips 1,000 21,000 14,000-31,000 % 33,000-52,000 $0.5-30.8
Border .
Remaining Stretches Warm Water 1930- Lost Trlps 2,100 60,000 40,000-90,000 ] 100,000-150,000 $1.5-52.3
AllStretches Warm Water/ Trout 1980- Diminished Not Assessed*® Not Assessed*® Not Assessed*® d' Not Assessed*® | Not Assessed®*
Enjoyment
Connestiout . |
19781936 | LostPut-andTake $,000 |
Trips i’
TMA Trout 1987. I,os;l Cimh and 1,700 130,000 ' 30,000-60,000 160,000-190:000 $8.1-$9.0
elense _
. (R}
19811986 Diminished 1,600 14,000 14,000 so.4
Enjoyment i .
Lower Strelches (Lakes Wam Water 1977- Diminished 10,000 260,000 140,000-320,000 | 400,000-530,000 £6.008.7
Lilinonsh and Zoar) Enjoyment '
New Milford Walleye Stocked wal leye 1999- Lost Trips 1,550 20,000-49,000 20,000-49,000 $1.5-83.7
Fishery
TOTAL $11.0-529.7
ESTIMATED TOTAL ADJUSTED  FOR UNCERTAINITY $10-530
o Ranges reflect alternative. resource recovery scenarios
v+ Data necessary for this analysis are not available
)
3-6 |
I
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We assign economic values to these lost and diiinished trips following a benefits
transfer agpproach. Bendfits transfer involves the application of exising benefit (or damage)
esimates developed for one site and/or sSituation to another site and/or Situation. For example,
the economics literature may provide a value for a recreational fishing day on a set of
Connecticut lakes (not including Lake Lillinonah), which we might choose as a proxy measure
for the lost value associated with a fishing trip not taken to Lake Lillinonah as a result of PCB
contamination.  In this case we reviewed the available economics literature and used professiond
-~ judgment to assign economic values to -each type of fishing experience provided by the injured

resource., Specifically, we assigned a value of:
$60 to dl lost put-and-take trout fishing trips;

$30 to dl lost catch-and-rekase trout fishing trips;

$15 to lost warmwater fishing trips in Massachusetts;

$75 to logt walleye fishing trips in-Cennieeticut;

$30 to dl diminished enjoyment trout fishing trips in Connecticut; and
$15 to all dished enjoyment warmwater fishing trips in Connecticut.

The information used and assumptions made in generating these value estimates are
detaledin - Appendix C.

Exhibit 3-3 summarizes the results of this effort For example, applying the warmwater
trip value of $15 to the 40,000 « 60,000 present value logt trips associated with the New Lenox
Road to Woods Pond Darn segment of the river results in an economic damage estimate of
$600,000 » $900,000. Totd damages across dl segments are in the range of $21 million to $30
million. The range reflects dternative assumptions regarding the recovery period of the injured
resources (i.e., 20 years, 50 years, and no recovery). Given the high degree of uncertainty in
these estimates, particularly associated with the estimated number of trips experiencing
dished enjoyment and the value associated with this diminishment, we report an estimate of
total damages adjusted for uncertainty. This adjusted estimate is $10 to $30 million.

It is important to note that, due to the complex nature of this fishery, the general absence
of detailed dte specific data, the need to make assumptions regarding the management of the
Jishery in the absence of PCBs, and the lack of public perceptions data, our preliminary damoge
edimate is, ot best, order-of-magnitude.

There ae a number of important caveats associated with this andysis, as summarized
below.

Exiding Ste-specific data are extremey limited, especidly for the earlier
years of our anaysis.

7 00156,
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’ In many cases, we make assumptions regarding potentiad fishing pressure
in contaminated areas using pressure estimates for other rivers or other
segments of the Housatonic. To the extent that the characteristics of these
other river segments are not, similar to those for which we generate
damage estimates (in terms of demographics, access, management regime, '
- water quality, habitat, aesthetics, etc.) these assumptions will introduce
errors into the-analysis. -

s

— mnwwwo'—**%‘ﬁegmm to-establish baseline (i.e., uncontaminated). presstre . .one oo o
may adso be affected by the contamination, directly or indirectly.

The assigned economic vaues are based on benefits trandfer.

The andyss makes many assumptions regarding fisheries management
practices in the absence of PCBs.

. The analysis does not consider additional losses that might 5ccir dunng -
gte remedidtion.

The andyss does not reflect the potentid effect of a statewide mercury
advisory issued in 1996 in Connecticut. Estimating the maximum
potential impact of this advisory by assuming that the diminished vaue of
fishing trips beginning in 1996 is soldy a result of the mercury warning
results in a 38 to 57 percent decrease in the number of present value trips
with dished value, depending on the recovery scenario. However, -
snce the mercury warning has not been as widdy publicized as the PCB

warning and has been in effect for only a short period of time, we do not

believe that it is currently causing a significant behaviord change among «

Connecticut anglers,

The andysis assumes that fish tissue levels will not drop below the FDA
dandard in Connecticut or Massachusetts during the period over which
damages ae caculated

1

A PRELIMINARY ESTIMATE OF RECREATIONAL BOATING DAMAGES

The Housatonic River provides numerous and varied recredtiond boating opportunities
throughout its length (eg.. flatwater in Massachusetts, rapids in northern Connecticut, power
boating on lakes). Interviews with regional recreational planners, resource managers and
commercia operators indicate that users are generally aware of the presence of eevated levels of
PCBs in the river's environment. In Massachusetts, this awareness has resulted in a change in
recregtional behavior (eg., the cancdlation of an annua river race, which included 350 parsons
from 1978 to 1987). We believe that this behaviord change began in the late 1970s, and will
continue as long as elevated levels of PCBs are present in the sediments. While we do not believe
that the presence of PCBs is currently affecting boating participation in Connecticut, we do

e 601860v
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believe that boating activity in Connecticut was likely affected by public announcements
regarding the presence of PCBs in the late 1970s and early 1980s. However, we do not have data

that dlow us to quantify the magnitude of past damages associated with boating in Connecticut.

To edimate the number of boating trips lost in Massachusetts as a result of elevated PCB
concentrations, we estimate actua (i.e, with PCBs) and potentid (i.e, without PCBs) activity-
levels for the Massachusetts stretch of the river- While we would like to compare use levels prior
to public knowledge-of the contamination with current use levels, prior to 1976 the river suffered

T

“from other Waterguatity problems and boating was not as popular as.it its-

© our edimate of actud use levels on interviews with representatives of organlzatlons that 'run trips

to theriver. Actual use has been between approximately 200 and 300 trips per year on the
Decker boa launch to Woods Pond stretch, and approximately 700 trips per year on the Ashley
Fdls to Fdls Village stretch Our potentid use estimate is based on current use levels for a
flawater dretch of the Housatonic in Connecticut (Snce no comparable recreationa boating
opportunities  exist in  western Massachusetts).  Using data on recreational boating on the

" "Housatonic River in Connecticut, we-estimate potential use o beapproxinyateiy-1,100 trips/year

on each of the two relevant stretches in Massachusetts. A detailed discussion of the data sources
used, assumptions made and calculations performed is provided in Appendii D.

We egimate that approximately 49,000 present value boating trips have been lost due to
PCBs gnce 1990 (the first year for which reiable data are available). This assessment assumes
that for the foreseedble future the river will not be remediated and boaters will continue to
.modify their behavior in response to PCB concems. If we assume that the river is remediated
and/or basdiie activity levels return in 20 years, the edtimated present valie number of lost
boating trips is 26,000. Based on a review of the economics literature and best professona
judgment, we estimate a value of $40 for each lost boating trip on the Massachusetts Housatonic.
Therefore, we edtimate that damages associated with logt recreationad boating opportunities are
on the order of § 1 million to $2 million

There are anumber of important caveats associated with this analysis, as summarized
below.

This damage estimate does not include independent trips (i.e., trips by
individuals not associated with an organization or commercia operation);

This estimate does not reflect any reduced vaue for trips that were taken
despite the contamination;

This estimate only reflects damages from 1990 forward, since data prior to
that time are not avalable

. This estimate doesnot reflect additional losses that might be incurred
during the Ste remediation process.
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A PRELIMINARY ESTIMATE OF PASSIVE USE LOSSES

Individuals value natural resources for many reasons other than those related to diit use
of those resources. The passive use (or nonuse) vaue of a resource reflects the vaue held by he
public for a resource for reasons other than its use, and are compensable values that are properly
included in damage cams under CERCLA.

The primary technlque for measuring these values is the contingent valuation method
(CVM).* A CV survey in this case might assess the public's willingness to pay to accomplish ™
additiond cleanup of the Housatonic River environment (eg., beyond that proposed under a

<=:i =2-RERA corrective action), or to accomplish this cleanup more-quickly than-would-oecur naturally.

We are unaware- of any studies that have estimated the public's willingness. to pay to remediate
and restore the Hdusatonic River environment. Thus, we ask the question, “If a high quaity CV
ingrument were developed and administered at this site, what magnitude of willmgness to pay
would be demonstrated?”

Two factors will determine the resultant total willingness to pay: the Sze of the “market”
area for the Housafonic River environment (i.¢.,- the geegraphic area in which a significant
fraction of housecholds are likely to hold passve use values for the Housatonic River), and the
willingness to pay per household within that market area. We attempted to develop a
conservative estimate of the relevant market area for the Housaionic River environment through
(1) a review of aticles from the popular press (i.e, newspapers and magazines) that mention the
river. (2) consderation of membership/participant lists of organizationg/activities associated with
the river. and (3) interviews with representatives of state tourism bureaus, non-profit
organizations, and other informed parties. This estimate is conservative in that it is more likely
to understate the market area for this resource than to overstate it.

We reviewed a range of newspapers, magazines and news services for purposes of this
andysis, including the Hartford Courant, the Boston Globe, the Boston Herald, the New York
Times, New York Newsday, the Albany Times Union, Bicycling, Colonial Homes, Field and
Stream, Fly Fisherman, MeCall's, Outdoor, Life. PR Newswirg, and the Westchester County
Business Journal. In most cases, we used online resources to identify and retrieve relevant
aticles. We reviewed each article and noted if it addressed one or more of the following issues.
PCBs, recredtion or travel, other enviromnental issues, and eagles. We present the results of this
effort in Exhibit 3. For example, we identified 22 aticles that mentioned the Housatonic River
in the Boston Globe over the period 1980 to 1996, seven of which explicitly mentioned PCBs.
Many of the aticlesve found dedt with regional travel and recregtional opportunities, with the
Housatonic River mentioned as a component of the regiona experience. As shown in Exhibit 3-4

¢ Other. related techniques, such as contingent ranking and conjoint analysis have been used to gain a better
understanding of passive use values held by the public for natural resources.
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Exhibit 34 '

MENTION OF HOUSATONIC RIVER/PCBs IN NEWSPAPERS/MAGAZINES

Article Topic __
Newspaper ‘ Other Environments] Eagles
(years available on- Recreation/Travel Issutes (Shepaug Dam Total
line) PCBs | (Discuss PCBs) (Discuss PCBs) area) ' (Discuss PCBs)

Hartford Courant 0 6" -5 ] 0 11
(1991-1996) Q) , | . )
Boston Globe 7 4 9 2 2
(1980-1996) ' 4) ' J; S (1)
Boston Herald 0 1 0 ' [ B 1
(1994-1996) ' | 3 _ '
New York Times 3 20 8 4 P 6 37
(1980-1996) ) - (3 i s (13
New York Newsday 1 2 0 ! ' o b 3
(1987-1996) | )
Albany Times Union 0 ) 1 ; 1 E! 4 4
(1986-1996) 4)) f 8 m
Magazine Articles” 3 7 1 0 1

. x (3)
Total 14 42 24 9 ;s 39

| o ) @) i (31)
! Total number includes both those articles that do and do not mention PCBs, b

! Magazines incdude: Bicycling, Colonial Homes, Environmental Science & Technology, Field and Stream, Fly F:si:erman, McCall's, Qutdoor
Life, PR Newswire, R&D, Science, and Westchester County Business Journal.
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the Housatonic River environment is not an infrequent topic in the Boston, New Y ork and
Hartford papers. We believe that this result would justify the incluson of the Boston, New York
and Hatford metropolitan areas in the aress in the estimation of the Housatonic River market as
we assume that the editorid content of these papers is an accurate reflection of the topics of
interest to the papers readers.

- In addition to reviewing the popular press, we obtaned data on membership in regiona
organizations, and paticipation in activities, associated with the Housatonic River. These data
included membership m the Housatonic River Fly Fishing Association and the Housatonic

¥ 7 Veley Associgtion, and participation in canoe trips ledby Massachusetts Audubon Society staff.

These groups provided counts of participants by five-digit zip code, which gives us a generd
sense of the “market” area from which these groups draw members and participants. Asshown
in Exhibits 3-5 through 3-8, these groups generaly draw members from western Massachusetts
and western and central Connecticut, with some members coming from the New York
metropolitan area and the Bogton area.

e Interviews with individuals frem government and private sector organizations with
information on regional tourism indicate that many individuds come to the Housatonic River
region in large pat due to the perceived high quality of the regiond environment, and for the
overdl aesthetic beauty of the area Some of these individuds teke pat in activities directly
associated with the river (eg.,, canoeing), while for others the river reflects the ‘general rural
character of the region. These individuas are drawn from atide geographic area, with the
Albany, greater New York City, Hartford, and Boston aress beiig important in terms of totd
vigtation.  Unfortunately, data on point of origin for these tourists were not avalable for this
analysis.

The above information, provides us with a general sense of the market area for the
Housatonic River environment. Specifically, we believe that, at a minimum, a significant
percentage of households in the counties of Massachusetts and Connecticut through which the
river flows would express awilliigness to pay to conduct more extensive, or more timely
cleanup of the river's environment. The information presented above aso indicates that some
households outsde of these counties would aso express a willingness to pay for restoration of
the river. Thus, we believe that additionad studies would yidd a more geographically extensive
market area, posshbly incorporating al of Massachusetts and Connecticut, as well as parts of the
New York metropolitan area

In order to generate a prelii estimate of passve use losses, we aso need to estimate
the williigness to pay per household that a CV survey would reveal for this market area For
purposes of this preliminary assessment we consderedestimates that have been generated for
other regionaly important resources. For example, a one-time willingness to pay of
goproximately $55 per Cdifornia household to prevent 45 years worth of damage was generated
for the Southern Cdifornia Bight NRDA (this case involves PCB and DDT contamination of a
marine system, affecting a range of fish and birds, including severd endangered species). Other
CV dudies have generated willingness to pay estimates of sSmilar magnitude.

3-12 8919 . J
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Exhibit 3-5

Housatonic Valley Association Members, by Zip Code
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Exhibit 3-6

Housatonic Fly Fishing Association Members, by Zip Code
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Exhibit 3-7

Massachusetts Audubon Society Canoe Trip Participants, by Zip Code
Decker Launch to Woeds Pond, 1983-1989
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‘Exhibit 3-8

M assachusetts Audubon Society Canoe Trip Participants, by Zip Code
Decker Launch to Woods Pond, 1990 to 1995
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Condidering this information, we establish two scenarios to bound the potentid range of
passive use losses. Scenario 1 assumes that households in counties in Massachusetts and
Connecticut through which the Housatonic River flows would be willing to pay to expand or
expedite restoration of the river. Scenario 2 assumes that dl households in Massachusetts and
Connecticut would be willing to pay to expand or expedite restoration of the river. As shown in
Exhibit 3-9, these two scenarios result a totd willingness to pay esimate of between $24 million
and approximatdy $200 mxlhon As discussed above, we bdieve that some households outside
of these two states would be willing to pay to address the contamination present in the
Housatonic-River. environment QOn this_basis, we estimate that a carefully constructed CV
insrument might yield a totd willingness to pay as high as $250 million. The greatest source of
uncertainty in this range is the assumed market area for this resource.

OTHER CATEGORIES OF POTENTIAL DAMAGES - -

damage esti mates have not been developed. Based on”our prehmmary anayss, we have ©

concluded that, while ‘hunter and trapper behavior may have changed as a result of PCB
contamination of the Housatonic River environment, the number of individuals affected is
probably small. Thus, the totd magnitude of losses is liidy to be smdl. We dso considered the
potential magnitude of impacts on wildlife viewing and other generd outdoor activities involving
the Housatonic River environment. In this case, while the number of paticipants affected may
be large, no data exist to allow usto generate a prelii damage estimate.  As diited by the
trustees, we have not estimated the magnitude of damages associated with the following three
categories of potentiadl economic loss. potentiad impacts on the economic value of state owned
lands in the Housatonic River floodplan; the increased cost, of development in the floodplain
asociated with PCB contamination; and the diminishment in ecologica services provided by
wetlands and other floodplain habitats.

Exhibit 3-9

ESTIMATED DAMAGES ASSOCIATED WITH PASSIVE USE LOSSES
IN THE HOUSATONIC RIVER ENVIRONMENT

Households Included in Assumed Willingness to

Market Pay Estimated Damager
Scenario | * 440,000 $55/Mmousehold | $24 milfion
scenario 2 « = 3,600,000 $55/Mousehold $ 198 million

Berkshire, Litchtiedd and Fairfidd counties.
+* All Massachusetts and Connecticut counties.

$ Based on county and state population data reported in the 1990 census.

GG3.975
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" PRELIM*NARY EVALUATION OF RESTORATION OPTIONS - CHAPTERY

IEc has completed an initid inventory of options for compensatory restoration of the
Housatonic River. Note that these options would provide compensation for interim losses of
natural resourcesand_services and not primary restoration (i.e., return of the injured natural.
resources and services to baseline). Appropriate scaling of restoration options wikk depend on the
quantification of observed injuries, Attached is a table describing the options identified through
this effort.

In formulating this list, we interviewed a wide range of knowledgesble individuds from
national and local conservation organizations, recreational groups, State and federd agencies, and
non-profit  environmental  organizations’

This initid inventory includes afi of the options that ware suggested to us. Consequently,
some of them may not be appropriate for restoring injured natural resources (i.e., the resources or
sarvices provided may not have sufficient connections to the injuries sustained), In addition,
some of the proposed options listed may duplicate actions teken or resource protection achieved
pursuant to the Rivers Bill or FERC relicensing of downstream dams. Ultimately, we would
eliminate from condderation any option confirmed to be duplicative. However, this inventory is
dso not exhaugtive and thus may not include ah possble restoration options. We adso note that
multiple locations, in addition to those lised, may be avalable for the implementation of the
ligsed options. Some options are lacking key information, most noticesbly cost estimates, which
would require case-specific reviews.

! Primary contributors of options include Bob Orciari of the CT DEP Fisheries Division,

Lynn Werner of the Housatonic Valey Associdion, Tom Keefe of the MA Divison of Fisheries

and Wildlife, Tii Gray of the Housatonic River Initiative, George Wislocki of the Berkshire

Natural Resources Council, Frank Lowenstein of The Nature Conservancy, Joe Hickey of the

State of CT Paks and Land Management, Bob Meltace of the Pittsfield Greenway Project, and

Peter Milanesi, land acquisition agent of the MA Fisheries and Wildlife Division.  These
individuals have not, however, reviewed this document.

41 6018746
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We expect that this inventory will evolve as the trustees identify additional projects that
could provide resources or services comparable to those lost due to the contamination (i.e., that
would provide appropriate compensation). As dated previoudy, the find sdection of one or
more restoration actions will be contingent upon the results of the injury assessment, which will
provide a measure of the appropriate scale of restoration actions.

The following table is organized into five major categories of resources and services that.
the options would provide: enhancement of water quality, enhancement of recregtiond fisheries,
enhancement Of other recredtiond uses, generd land/wetlands conservation, and other. Some of
these categories may ‘overlap, such as enhancément of water quality and wetlands conservation, -
and some options are subsets of other options. For instance, “create farmland buffer strips’ is a
subset of “control nonpoint source pollution.” For each option, we list (to the extent currently
practicable) the project or action name and description, location, the quantity and quality of
resources or services provided, estimated cost, and any other relevant information.

One option for restoration of the Housatonic River watershed is land acquistion. This
- option would involve either purchasing land in fee or aquiring conservation easements for
paces in the Housatonic River watershed. Land acquisition could potentidly provide a variety
of benefits, including (1) preservation/enhancement of wildlife habitat; (2) improved/protected
watershed aesthetics, (3) protection of water quality; (4) credtion of public access to the river;
and (5) generd benefits of land conservation.

We lig land acquisition options in a separate table at the end of this chapter because the
resources and services that this option would provide are varied and cut across many of the other
categories.  The specific parcels listed in this table have been recommended for purchase by
people we have interviewed. We assurne thet this table is not a complete inventory of the lands
that might be available for compensatory restoration. As ‘the damage assessment process
continues, we expect to expand and refine this inventory. For example, the wetland mapping
project proposed by the University of Massachusetts could ‘be expected to identify additiond
locations for consideration (i.e, former wetlands which, if restored., would provide measurable
services comparable to those that have been lost). The final determination of appropriate
acquisitions will depend on the results of the injury assessment (to determine the necessary scae
of compensatory habitat) and evauation of the suitability of avalable parces (eg., are exising
contamination problems severe enough to significantly reduce or eliminate the restoration benefit
provided?).

The habitat equivalency approach is an appropriste methodology for determining the
necessary scale of compensation based on the acquigition of equivalent resources, such as land.
“The basc premise of this approach is that the public can be compensated for interim service
losses through the provison of additional services of the same type in the future. The unique
aspect of this approach is that the measure of compensable valuesis not dollars, but the -
diminished service itsdf. For example, the measure of compensable values can be expressed in
terms of wetland (or other habitat) acres.

42 601977
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We have undertaken some preliminary work to provide the trustees with a framework for
applying the habitat equivalency approach to this case. The appropriate level of compensation
will depend on a determination of the number of acres of habitat that have been injured, and the
naiure of the injury. Since this injury quantification step is not yet complete, we do not provide
quantitative estimates of compensatory acreage in this chapter. instead, we provide the
following summary of key assumptions or determinations the trustees must make before
completing the habitat equivdency caculation. -

« What PCB {or other cont~minant) concentration should serve as the threshold for
injury (i.e, what concenueasa(s) -will be used to -identify injured-acreage for which
compensation must be provided)?

« Which habitat types should the trustees include in the andyss? In generd, there are
five potential habitat categories that might be included in the analysis: emergent
wetland., forested wetland, lacustrine wetland (e.g., Woods Pond), riverine wetland,
and upland T

« ‘What is the nature of the loss associated with each habitat type? That is, has the
ecologicd vaue of the habitat been completdly eliminated, or does the habitat retain
some percentage of itsbaseline vaue? An assumption of 100 percent loss might
reflect a finding that these areas, while supporting some species, also serveasa
continuing source of contamination. With regard to this issue, the trustees need to
condder whether the generd ecologicd vaue of each injured habitat, in its basdine
date, is great enough to warrant the short-term environmental impact that would be
asociated with physical restoration (i.e, sediment remova). Similarly, the trustees
should be prepared to congder the possibility that physica restoration might result in
a “new” basdine (i.e, a different set of ecologica characteristics) and decide whether
achieving that basdine in a shorter timeframe is pieferable to achieving the “original
basdline over a longer timeframe (i.e, largely through natura recovery).

« What date should the trustees use for the onset of injury?

« How many years will pass before basdine recovery is achieved a the injured gSites?
While the trustees should make a technically defensble estimate of the recovery path
a range of assumptions can be made to test the sengtivity of the results to this factor.

o How should the trustees describe the recovery path of each injured habitat type?
Options include a linear recovery rate (i.e., one that describes a constant annual
improvement in habitat quality), and an exponential recovery rate (i.e., one that
results in greater improvements during the latter years of recovery).

VL 4-3 00197;0
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When will the first compensaiory habitat be provided and on wha schedule will the

remainder of the habitat be provided? Note that it may take some time ‘to reach

agreement’ on the properties that will serve as compensation and to complete the
required transactions.

Will the characteristics of the compensatory habitat represent the full ecologicd vaue
of the land, or, due to contaminaion or other factors, will the habitat be provided a --
some reduced vajue?

How many ye;rs Will':pé'ss before the compensatory habitat reaches its maximu;ﬁ
ecologicd vaue (if it is not provided at full vaue)?

How should the recovery path of the compensatory habitat be described (if not
provided a full vaue)?

At full value, will the compensatory habitat have the same ecological value as the
injured habitat had in its basdine condition? If not, it would be necessary to scde the
compensatory habitat requirement using “productivity” ratios (eg., if the full vdue of
‘the compensatory habitat were onty 50% of the value of theinjured habitat in its
baseline condition, the compensation would need to be doubled to make the public
whole).

What discount rate should be used?

44 601978
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SUMMARY OF RESTORATION ALTERNATIVES o

HOUSATONIC RIVER WATERSHED

Project/
Action

Description

Location

Quantity and Quality of
Resources/Services Provided

cost

Notes

(CATEGORY: ENHANCEMENT OF WATER QUALITY

Control Nonpoint
Source Pollution

Reduce nutrients
released to river/
tributaries from
POTWSs, golf courses,
lawns, and agricultural
lands.

Throughout the length of
the Housatonic. CT has
identified several
potential areas. including
the area south of New .
Milford, CT near
Danbury and Lakes Zoar
and Lillinonah

Reduction in nutrient loading will
reduce algal biomass, therehy
improving water quality and
enhancing riverine and lacustrine
biological communities. May
reduce loadings of toxics, also
improving water quality. '

Create Farmland
Buffer Strips

Create farmland buffer
strips to separate
cultivated land from the
river.

MA along river, CT near
MA border

Reduction in silt and nutrient
loading and water temperature
elevation associated with farm
practices; creation of streamside
habitat; possible aesthetic
improvements and recreational
access.

In some cases, it may he
possible to construct buffer
‘strips through cost-share
arrangements with
landowners (i.e.; fee
ownership may hot be
required). In other cases it
may be necessary to obtain
fee ownership or
conservation  easements.

iCreate Greenway
Buffer  Strlpr

Establish parallel 200
foot greenway buffer
along river through
conservation restriction
with public access or
acquisition.

For example, from
Pomeroy Ave. south to
the Housatonic Valley
Wildlife ~ Management
Area, and from Lee
south to Connecticut
state line.

A 400 foot buffer (200" x 2) along
the rivet's edge under a
conservation restriction or
acquisition with public access
would further protect the riverine
resources and banks.

The new Massachusetts
Rivers Bill provides
some administrative
protection.

Reduce Leaching
Fmm Landfills in
Watershed

Reduce Jeachate losses
to the river and assure
stability of the landfill

cover.

For example, Pittsfield,
Lenox, Dalton, and
possibly Lee.

Improve waler quality.

Coordination with site
closure or management
activities  necessary.
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SUMMARY OF RESTORATION ALTERNATIVES
HOUSATONIC RIVER WATERSHED

Project/ Quantily and Quality of
Action Description Location Resources/Services Provided cost Notes
Upgrade Septic Reduce discharge of Improve waler quality.
Systems In leachate from home and
Watershed business septic systems.
Protect Upstream Identify undeveloped Protection ofriver from silt and
Areas from areas in the headwaters nutrient loading.
Development of the Housatonic and

its tributaries and
protect them from
development.

Address CSOs Identify CSOs and Improve water quality.
develop alternatives for
discharges.
o a .
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SUMMARY OF RESTORATION ALTERNATIVES

HOUSATONIC RIVER WATERSHED

Project/
Action

Description

Location

Quanlity and Quality of
Resources/Services Provided

Cost

Notes

ENHANCEMENT OF

RECREATIONAL FISHERY

|:

Minimum Flow at
Falls Village Hydro
Dam

operate falls at
minimum flow to
protect cold water
refuges.

Use a high efficiency
turbine to enhance
power generation.

“alls Village

Constant or natural flow would be
beneficial to fish and would lead to
reduced fish kills and longer
seasons, and thus, more fishing
days. This would bring in more -
out-of-state anglers. If minimum
flows are passed over falls rather
than power canal, this option would!
enhance the view of the falls from
the Appalachian Trail.

Using a high efficiency turbine
could enhance power generation
under minimum or natural flow.
Another turbine would also give
NE Utilities an additional
generating capacity of 600 ¢fs
during high flows.

Jo lost power generation
n tenns of kilowatts, but a
o0ss of capacity during
seak usage. Potential to
nake up for lost peak
teneration is available at
he Rocky River home
itorage facility in New
ilford.

boaters’ concermns/
ome |0ss of boating
lays (can't float below
00 cfs)

lost generation of
ower during peak
lemand

2867100
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HOUSATONIC RIVER WATERSHED
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Project/ Quantity and Quality of
Actlon Description Location 1 Resources/Services Provided _ | cost Notes i
Changes in Stocking | Stock additional areas, Increased fishing opportunities. .
Regime €.g., below the TMA. i
Stock northem pike, For example. above | Increased fishing opportunities. There is limited access
tiger muskie, and Woods Pond, from for anglers along some
largemouthbass. Pomeroy Avenue to stretches; thus.
New Lenox Road. stocking  regime
changes would need to
L be combined with
improvements in access*
Stock larger fish after Cornwall and Sharon Maintenance of populations of 1. Requires change in
fish kills. large fish in trout management management  objective.
areas. ( CT DEP wants to
" co manage it @$ a natural
‘ fishery, if possible.
< Large hatchery fish are
< ;
- not aesthetically
o n pleasing, especially for
o0 out-of-state anglers.
IR Could be forced into

this by the FERC
relicensing.

Many private clubs
have been denied
permits to do this.

4-8
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Project/
Action

Description

Location

Quantity and Quality __
Resources/Servicer Provided

Cost

Notes

limproved  Access

Expand parking arca.

For example, below

Bulls Bridge, near Ten

Mile River

Improved access on east bank. If
NE Utilities could move gate back
closer to the picnic area, there
would be more parking for angle s,

Fishing here is currently for
smallmouth bass. Improved access
would increase the number of
anglers fishing here.

There are currently (?)
10-15 parking spaces.

Area is owned by NE
Utilities.

Improve parking.

For example, upper end
of Stanley Tract area,
below the Comwall
Bridge

Incressed fishing opportunities,
eae of access Would spread out
anglers. |

I

Currently 5-10 spaces.
Coud be §5-20 speces.

Create access/ parking
Stes.

For example, Glendale

Improved access to river. For
Glendale example, private property
in the area does not provide
practicd access. Route 183 runs
dong one sde of the river here, but
parking aong the road is till
‘limited.

Currently, some anglers
cut across the railroad
tracks to get to river.
Enforcement of the
ralroad trespass law
would make access
more difficult,

v86T00
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l-’rojecu
Action

Description

Location

Quantity and Quality ef
Resorirces/Services Provided

cost

Notes

Expand Management
Resources to Assure
Protection of Public
Health

Employ game wardens
to enforce baa on fish
consumption.  (already
done in parts of CT).

MA, areas of CT

Might  enhance/promote '
recreational use of portions of river
as catch-and-release fishery.

Protection of Cold
Water Areas

Identify cold water
areas and implement
strategies to keep
temperatures low.

For example, Ivy
Mountain Brook or

Carse Brook, CT

Improved water temperature.
leading to reduced fish kills and
longer fishing seasons.

Beaver dams may be
jeopardizing these cold
water areas,

However. because the
brooks currently supply
the Housatonic with
relatively cool water,
the impact of the beave
dams is probably not
acute.

Enhance  Tributary Implement strategies to Increased fish survival in summer, Summer impacts are

Habitat make tributary habitats , | leading to maintenance of an older partly due to the Falls

more hospitable to fish. population. Village hydm power

facility

(o]
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Project/
Action

Description

Location

Quantity and Quality of "
Resources/Services Provided

cost

Notes

INHANCEMENT OF OTHER RECREATIONAL USES

l

‘mprove Boating
Lccess

Improve and upgrade
state-owned boat
launches.

B T
For example, two sites Improved access for boaters. .

on Lake Lillinonah:
Route 133 and Pond
Brogk.

One site on Lake Zoar.

Improve parking areas.

For example. Bleachey
Dam (near New Mitford
High)

Improved access for hoaters.

Might improve access
for low income or
disadvantaged groups in
area.

Increase access for
canoe/car top boats and
anglers by creating
access/ parking sites.

For example, between
Great Barrington and
Bartholomew's ~ Cobble

Increased access to river. which is
currently limited due to the large
number of privately held tracts
along the river.

Hy

Build canoe launch site
with picnic area and
improved/ expanded
parking.

For example, old
covered bridge in
Sheffield

Improved access for canoers.

The banks here are not
steep, S0 access ko the
river would be fairly
easy. The land is also
publicly-owned.

286100
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Project/ Quantity and Quality of
Action Description Location Resources/Services Provided Cost Notes
Improve Boating Build canoe launch site | For example, Rannapow | Improved access for canoers, wlfp At the Maple Street site
Access (cont'd) at areas with existing Bridge at currently enter the river here due to there is a field to the Jefl
parking. Bartholomew's ~ Cobble, | good mad access for cars and of the bridge where

Route 7A or Maple

trailers. However, there are |

approx. 20 cars could

Street in Sheffield currently no formal boat launches. park. :
Build a car-top canoe | For example, Goodrich City has a "Lake and
launch. Pond, 1/4 mile from the Pond Grant" of $5,000

East branch of the from the state (matched

Housatonic, near GE
facility

{ by an additional $5,000

from the city) to

| increase recreational

resources and begin this
project.

ImproveAccess to
Wildlife Managemeént
Area '

' e61°°

Improve October
Mountain Road, -
develop areas for
parking, maintain area
(including actions to
reduce illegal
dumping).

Above Woods Pond,
leads to the Housatonic
Valley Wildlife -
Manapement area

Improved access to Housatonic
Valley Wildlife Management area.
October Mountain Road is the only
legal access route to the area. Itis
currently jn very poor shape.

its

‘The road s officially
under the jurisdiction of
two towns: Lee
continues the upkeep of
its stretch, while Lenox
has abandoned care of
segment. Because
this road is close to
Voods Pond,
improvements may
have to wait until *
remediation of the Ponc
is complete.

4-12
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SUMMARY OF RESTORATION ALTERNATIVES
HOUSATONIC RIVER WATERSHED

!

Project/
Action

Description

nprove Access {0
‘overed Bridge

Location

Quantity and Quality of
Resources/Services Provided

cost

B

Notes

Improve covered
bridge access ste.

Add access spot for
boaters, Build wak-in
for canoers, who access
ste via Route 4. Build

composting toilet

facility.

West Cornwall, CT, just
downstream of Rie. 128.

Improved access to covered bridge
for photographers, tourists,
canoers, kayakers, and

handicapped  individuds.  Below
covered bridge, cutrently no good
place to park and view the bridge.
This would be a good vantage
point for photographers to take
pictures of the covered bridge.

Shop owners would favor this.
Tourist train runs by here, so plenty
of people would use access Site and
use toilets.

There is aso potentia access above
the covered bridge for kayakers,
who like the rough water under the
bridge.

Good spot for tishiig due to deep
water. High potentid for handicap
fishing access.

Would need long-term
funding source, plus
development

Owned by NE Utilities
Currently 15-20 spaces.
Could he 50+ gpaces.

Long term lesse, s0
state could manage it.

"86700
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Project/ Quantity and Quality al
Action Description Location Resources/Services Provided cost Notes
{istorie Bridge Preservehistoric Throughout  Berkshire
>ropram bridges along the river. | County
Jrban Renewal Remove old parking Pittsfield, other S
removal of old lots and buildings; urbanized areas
marking clean up and enhance
ots/buildings) neglected urban areas.
Sreate River Walks | Create public access by | For example: Improved access to the river for the Great Barrington

constructing trails
along the river.

. Great Barrington
fair grounds

o Between Woods
Pond and the Decker
Canoe Launch

fHolmes Road south to
Pittsfield/Lenox line

general public.

}

Enhanced views of the floodplain.
especially in the winter. This trail
would follow the ridge on the east
side of the river through the state
forest.

currently has a river
walk that goes through
the center of town and
includes an educational
ca.

Much of the land along
this stretch is already
publicly owned.

¢867100
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Project/
Action

Description

Location

Quantity and Quality of
Resources/Services Provided

cost

Notes

Create River Walks
{cont'd)

. Northeast Log
Home Company

The NE Log Home Co.
is contaminated with
high levels of wood
treating chemicals, so
state may not want to
use this land.

Build Bike Paths
Along River

Create public access by
constructing bike paths
along the river,

Improved public access to the river.

|

Renovate Parks

Stabilize banks.
improve parking lot
and restrooms, build
more restroom
facilities, develop a
camping area, build
bicycle trails, improve
waterfront picnic areas.

For example, Burbank
Park on Onota Lake.
Pittsfield (This lake

drains into the southwest

branch of the
Housatonic.)

Increased use and enjoyment of
waterside park.

J=—a

e
&
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Project/
Action

Description

Location

Quantity and Quality of
Resources/Services Provided

cost

Notes

Renovate  Parks
(cont'd)

Build a restroom
facility, more picnic
aress, and a retaining
wall for swimming.

For example, parks
surrounding  Pontosuc
Lake (also drams into
southwest branch of the
Housatonic)

Better lake facilities, desirable
because State has just upgraded
Route 7, which runs aong the
eastern bank of the lake and will
increase USC of lake.

Develop nature trail
(linear park) aong
shore of pond; clean
up area; install
benches and
observation  deck.

For example, Belair
Pond, Pittsfield, just
south of Pontosuc Lake

Increased  accessibility and
enjoyment of waterside area

o

The city owns the land
aound the pond and
urrently has $5,000 to
begin the project.

Upgrade existing civer
facilities.

For example, Fred
Gamer Park. Pittsfidd;
Pitt Park, Pittsfield; Lee

Parks

Increased  accessihility and
enjoyment of waterside area,

General improve aesthetics of
Beautification of river.
River
C'.'J ! +
|-.h
e
da]
[..4
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SUMMARY OF RESTORATION ALTERNATIVES i

HOUSATONIC RIVER WATERSHED

Quantity and Quality of

Project/
Action Description Location Resources/Services Provided cost a Notes
iENERAL LAND/ WETLANDS CONSERVATION
Vetlands Restoration | Undertake actionsto | Various locations A variety of services associated Cosdt would include; the See Land Acquisition
retore degraded (eg. | throughout the with wetlands, including improved | cost to purchase any lands | table for recommended
drained) wetlands in wetershed. water qudity, flood water, that are not publicly land purchases.
the watershed. retention, habitat for wildlife, etc. owned, the cost to restore
wetlands  sarvices
(induding planning costs), | Some provision for
and the cost to monitor the | various possble failure
progress of these projects. | modes should be
considered  (or
performance  dtandards
set for any projects to
be accomplished by the
RP.
Restore parts of the | See above
floodplain (eg.
farmlands) back lo
their origina forest
habitat. iy
- ;.
e
@
ot
=)
w
', i
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SUMMARY OF RESTORATION ALTERNATIVES

HOUSATONIC RIVER WATERSHED

5
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Project/ Quantity and Quality of
Actlon Description Location Resources/Services Provided Cost . Notes
Wetlands Acquire fand. For example, Adjacent wetlands provides : Continued development
Preservation Braitlebrook. wetfand, important ccological functions, 54 of the southwest branch
Pittsfield; Jacoby Brook | such as sediment traps, watershed is
arca.noﬂh of West groundwatel‘ diSChargef . Contrib-utirig to fToodihg 4
Street, Pittsfield; - - - along its middle reach
Richmond Femaren (e | (00U s 11 g
headwaters of the SW _ '
| branch, near Richmond  { transformation  functions.
Pond, a habitat for Wetlands provide important
several endangered wildlife habitat for both resident
species); Agawam Lake | and migratory wildlife species.
and Konkapot Brook Eighty of these wetland acres also
wetland areas. supportrare and endangered
species.
Stabilize River Bank | Install stone rip-rap Decreased mobilization of silt due This action will not be
' ‘along river, or employ to high flows meandering. ' effective unless it is
bio-engineering with ‘ ' done throughout the
suitable plantings. entire river. 1t may
degrade wildlife habitat
. and ¢reate new
meanders due to river
n "reflection”.
Bog Turtle Habitat Restore wildlife Bog turtles are an endangered ! None of the bog turtle
Protection corridors between species and can only travel up to ' sites are along the main
potential bog turtle foir km at one time, They é stem of the Housatonic,
habitats. therefore need corridors so they. ! Rut one is in the former”
can make stops between habitats.. ' flood plain and is cut
6ff from the river by
Route 7.
Eagle Habitat Identify eagle habitats Eagtle habitat and possible .
Protection and protect. additional opportunities to view'

ecaples. :

4-18
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i

SUMMARY OF RESTORATION ALTERNATIVES

HOUSATONIC RIVER WATERSHED b
Project/ Quantity and Quality eof
Action Description Location Resources/Services Provided cost Notes

(DTHER

Restore Mink and
Otter Levels

Stock mink and otters
and protect them and
their habitat.

Mink and otters

Mink and otter
populations may be
lower than would be
expected in this type of
abitat without PCBs.
However, due to these
animals’ sensitivity to
PCBs, this option may
not be viable until PCB
levels have decreased.

Restore Levels of
Other Riverine
Animals

Stock and protect such
animals as wood
turtles, king fishers,
b&k swallows, and
salamanders and other
amphibians.

Riverine animals

Implement
Educatlonal
Programs

Develop programs to
educate the public
about the river and its
uses,

.| Increased public respect for the

river. which would decrease

littering and increase support for
cleanup  efforts.

Create Legal/

Administrative  Fund
to Minimize Future

Pollution

Develop ha. 1 to
implement  pollution
prevention programs.

Minimization of future pollution

V66100

r
’

Fund Studies

Conduct & creel survey
to assess boating and
angler usage.

Information would help
management of hoating and
fishing.

May be provided for
under FERC relicensing

4-19
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EXAMPLES OF LAND THAT COULD BE ACQUIRED TO PROVIDE
COMPENSATION FOR LOST HABITAT

Quantity and Quality of
Property Location Resources/Services Provided Notes
135 acre tract Sheffield Preservation of floodplain forest and - |-
- testoration of current farmlands to
original habitat. _ . SRS S :
N/F DeLuca near the Canaan/ | Preservation of river front land. “Tractis 300 acres with at least &
property Comwall (CT) mile of river frontage
line ' .
Carison Farm Sherman, CT Preservation of river front iaid; #s well | Tract is 289 acres with a mile of
as provide public access to the river frontage. Naromi Land Trust
Appalachian Trail. was trying to preserve this tract.
Farm on Route 44 | Route 44, near Previously owned by the Crosby
Salisbury, CT family
Traci owned by ] Pittsfieid Addition to the Pittsfield Greenway
the Eastover Program.
Resort
DeVos Farm Across from the Contaminated sitc currently owned
Decker boat by GE :
launch
Giroux Om west side of | Access to Woods Pond and complete
land Woods Pond in | state acquisition of the area. .
Lee. Leads : '
directly down to
the water and is
surrounded by
state land
Hale Farm and Near Becauss Hale Farm contains rare
tract owned by . convergence of | species, it is already protected from
former Senator Hop Brook and | development by an APR. The state .
Fitzpatrick the Housatonic, | would, however, like to actively
near Hop Brook | manage the land and provide public
Wildlife aceess.
Management
area

4-20
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APPROACH FOR AN ASSESSMENT OF
DAMAGES RESULTING FROM

INJURY TO GRODNDWATER RESOURCES--- CHAPTER 5,

INTRODUCTION

The purpose of this chapter is to present background and guidance sufficient to permit the
trustees to evauate the potentid scae of a damage clam based on groundwater injury, and, if

appropriate, to begin to collect the data necessary for such a clam. This information is presented
in four parts:

1) A review of the questions that need to be answered to determine
whether, and to what extent, groundwater resources have been injured;

2) A review of options for the assessment of damages resulting from
groundwater injury, and the issues associated with these options; and

3) Data elements necessary for injury determination and one of ‘the
assessment options, presented in table format to facilitate future data
collection.

4) An example of completed data tables for a hypotheticad groundwater
injury damage clam scenaio.

The attached tables, once completed, would provide the basis for determining whether to proceed
with a more detailed assessment, but would not themsdlves be sufficient to support a clam for
natural resource damages.

601395
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INJURY DETERMINATION AND QUANTIFICATION

. According to the U.S. Depatment of the Interior regulations for damage
assessment under CERCLA, groundwater injury has occurred if any of the
following conditions are met (43 CFR 11.62(c)):

1) Concentrations of hazardous substances in previously potable
water exceed Federd or State drinking water standards.

2)  Concentrations of hazardous substances-in grouwrdwater with a
committed use as a public water supply exceed water quality
criteria established under the Safe Drinking Water Act.

3)  Concentrations of hazardous substances in groundwater with a
committed USe as a domestic water supply exceed water quality
criteria edablished under the Clean Water Act.

4) Concentrations of hazardous substances in groundwater are
sufficient t0 cause injury to surface water, air, geologic, or
biological resources when exposed to the groundwater.

In order to document injury to groundwater resources, samples of
contaminated groundwater must be collected from properly constructed
wells, springs and/or seeps that are at least 100 feet gpart ’

A pathway- from the source of the hazardous substance(s) to the
groundwater resource should be documented.

The groundwater injury must be quantified in terms of the areal extent of
contamination and the volume of injured groundwater within that. area
Volume can be measured as an in situ volume Of water, a volume pumped
from wells, a volume discharged to a surface water body, or any other
appropriate  measure.

The basdine condition of the resource (i.e, the condition that would have
been expected had the discharge of hazardous substances not occurred)
should be determined, either through the use of historical data or through
comparison of the assessment area to a suitable control area

Similarly, the baseline services provided by the resource should be
determined.  Basdine data is used not only to confirm the extent of injury
but dso to indicate the appropriate objective of restoration actions. The
following is an illustration of some of the service flows potentially
affected by groundwater injury.

001997
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Contaminated Groundwater ——-—
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I. IB S-E] S -E]I |

| Private drinking ey Wl closure: hook-up

water supply to dternative supply

) | T T -, Closure; ~ congtruction
of new supply

e e e e

. Cel . { Additional treatment

Public drinking ——{ required

* water supply

, Additional  monitoring
- required

- |, Change in public benavior
I S T T T T « Bottled water purchase
- Home filtration System

Damages associated with injury to naturd resources fdl into hvo generd
categories: 1) costs to restore, rehabilitate, replace and/or acquire
equivalent resources, and 2) compensable values, or the amount of money
(or additional restoration) that is necessary to compensate the public for
lost resource services during the period between the release of hazardous
substances and restoration of the resource(s) to their baseline condition.

A damage claim for injury to groundwater resources will include a
restoration component, and may include a compensable vaue component.
Inclusion of compensable values depends largely on the expected
magnitude of damages relative to the expected cost of assessment.

Three options should be considered for the assessment of compensable
values:

1. Calculating the costs incurred by the public to avoid exposure to
contaminated groundwater (the focus of the remainder of this chapter);

2. Estimating decreases in property values that can be attributed to the
groundwater contamination; and

3. Edimating passve use vaues for the injured groundwater resource.

001993
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. Note that when caculating compensable vaues, only committed uses of
the resource or services may be used to measure the change from basdline
resulting from injury to aresource (43 CFR 11.84(b)(2)). A committed
use is defined as a current public use or a planned public use of a resource
for which there was a documented legal, administrative, budgetary, or
financial commitment established before the release of the hazardous
substance was detected (43_CFR 11.14(h)). The committed use criterion - -
does pot apply to the determination of the aoproprlate level of restoration.

[ e~ wll Yy e

Restoration Costs
The focus of the restoration costing exercise should be on the cost to
implement a plan to testore, rehabilitate, replace and/or acquire the

equivdent of the injured resource (referred to jointly as “restoration.”)
Reﬂom@Mehabxktanm are _actions taken to refumn resources 1o the|r _

the equivaent are actlons that substltute the injured resource with
resources that provide the same or substantialy similar services as those
that have been and will be lost due to injury (e.g., purchase of a
replacement water supply for a municipdity).

Damages could include the cogt of actions aready undertaken, as long as
those actions are distinct from a remedial response (i.e., they go beyond
measures that are intended to protect human hedth and the environment
but that do not fully restore the injured resource).

. The actud damage claim is based on an accurate present value accounting
of the expected costs of the proposed actions, including both direct and
indirect cods. A variety of cost etimating methodologies are avalable to
complete this accounting (as described in the DOL regulations a 43 CFR
11.83).

601339
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ing Behavior Costs/Added C
. The averting behavior cost approach requires documentation of consumer
expenditures, made in direct response to groundwater contamination, thet

result in decreased consumer surplus (the difference between what
consumers are willing to pay for agood and the market price of the good).

. In the case of groundwater injury, damages are mostobviougly reflected in

purchases of bottled water or home filtration’ systemswhen those
purchases are solely to avoid real or perceived risks associated with
groundwater  contamination.

. It is important to note that averting behavior, such as the purchase of
bottled water, may provide benefits greater than those needed by
comshmers to fesl-that they-have-avoided g real or perceived risk (e.g.,
improved drinking water taste). |deally, these added benefits would be
quantified and subtracted from the averting behavior costs.

. This gpproach requires the collection of data on bottled water or filtration
system purchases, or a survey of the affected public.

) The added cost approach is another way to measure the cost to the public
to avoid exposure. For example, the cost to construct a new water supply
as a di result of grouncwater injury, reflected perhaps through a water
rate increase, iS a measure of lost consumer surplus. However, it would be
necessary to determing, and alocate, the portion of the added cogt that is
associated with the contamination and not with other factors (eg., a rate
increase to support condruction of a new primary treatment facility).

J The costs of actions taken in the past may aso be compensable (eg., the
costs associated with modifications to a water supply system, such as
enhanced monitoring, made in response to a perception of future risk).

* If the incremental cost change (i.e, loss in consumer surplus) associated
with any of these scenarios is smal relative to typicd expenditures in the
absence of injury, then it can be assumed that damages are equa to the
cost increment. However, if the change is moderate to large relative to
typica expenditures, then the elagticity of demand for groundwater would
need to be considered, since consumers may reduce consumption
(associated with lawn care or backyard pools, for example) in response to
cost changes.
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Changes in Property Values
. Two options, hedonic price and’ repeat sdes, are avalable to measure the

effect of an environmental disamenity, such as groundwater
contamination, on property values.

The hedonic price method assumes that the value of an environmental
sarvice, suchascléan groundwater, is capitdiid in the value of a property
in the same manner s, for example, the property size or number of
bedrooms.~~ T ~a-ciiEnge-ir-the enviroimental service (i.e., the
quality of groundwater under a property) should bereflected in the vaue
of the property if al other factors are held constant In order to have
sufficient explanatory power, this method requites the development of a
datisticd model that can account for multiple attributes across a large
number of property saes.

’ The repeat safes méthod 1s simildr to the hedonic price tethod in that it
compares property sales and tries to isolate the effect of the environmenta
* disamenity on those sdes. The key difference, however, is that it is based

on the eomparison of multiple saes of the same property over time.

Among the problems associated with the use of property vaue sudies to
edimate damages are: the need for the potentidly costly gathering of a
large amount of data; the very real posshility that much of the data needed
to condruct a sound mode may not be avalable and the posshility that
the red estate market may not be in a condition that is amenable to such
sudies (e.g., the market may be in a period of price instability, or there
may be multiple environmental disamenities affecting local - property
vaues, including other disamenities associated with the ste).

Passive Use Values

o Individuals value natural resources for many reasons other than those
related to direct use of those resources. The “passive use” value of a
resource is a compensable value that is properly included in natural
resource damage assessments under CERCLA.

Passve use vaues may include the value of knowing that the resource is
available for use by family, friends, or the general public, the value of
protecting the resource for its intringc worth, or the vaue derived from
knowing that the resource will be available to future generations.
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The magnitude of passive use vaues is difficult to assess, since there is no
market to evaduate. The primary means by which economids attempt to
measure these values is a technique known as contingent vauation (CV),
in which members of the public are asked questions designed to dicit their
willingness to pay for a particular environmental good (e.g., the injured
resource restored to its basdine condition over a specific time period).
The tatal passive use value of a resource is calculated as the average
individual (or household) willingness to pay multiplied by the total
popiilation (Of namber of Householdsyexpected to share this value. :

DATA NEEDS

The following exhibits outline the data elements necessary for the
development of a groundwater damage claim based on the averting
behavior- cost-approach. Exhibit 5-1 summarizes the data elements
associated  with injury determination and quantification, and follows the
guidelines provided in the Depatment of the Interior's damage assessment
regulations a 43 CFR Pat 11. We have provided specific references to
the regulaions whenever possible.

Exhibit 5-2 summarizes data elements associated with the averting
behavior/added cost agpproach to a compensable damage determination.
The table is divided into two parts; the first focuses on damages based on
the bottled water/home filtration response to groundwater contamination,
while the second focuses on the costs to respond to contamipation on a
system-wide basis.

Exhibit 5-3 provides an example usng a scenaio in which compensation
IS required for the costs associated with replacing a contaminated
municipal water supply. We assume that the replacement costs are passed
on to the consumers, and that the change in water pricesis not large
enough to cause a shift in demand

$0200.-
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Data Elements for a Groundwater Damage Claim

Data Element

Description

source

Comment

Committed use of resource

Describe current or planned
future public use

43 CFR 11.84()2)

Date of hazardous substance

criteria? (Y/N)

contaminated samples a least
100" apart

sul Beginning of time period
release T T Tover which damages will ~
- accrue.
Hazardous substance List one or more substances
detected in groundwater :
Max. and/or avg. Concentration(s)
concentration of hazardous | demonstrating injury to
substance o -] KESOUTCR
Standard  againgt  which e.g., MCL, WQC 43 CFR 11.62(c)
concentration is compared
Data satisfy regulatory Confimm collection of two 43 CFR 11.62(c)2)

IPathway from source to Describe characteristics of 43 CFR 11.63(cX3)
groundwater resource unsaturated zone
Area of contamination Describe extent of 43 CFRILHGX)
contamination in unsaturated
zone .
Volume of injured Quantification of lost 43 CFR 11.7i(iX4)
groundwater services formerly provided
by resource (eg., acrefact of
potatitd- drinkiter -weter}
Basdine concentration Concentration that was 43 CFR 11.72(b)
observed, or would have
been expected, prior to
hazardous substance release
Bassline service(s) provided | If different from volume of
by groundwater injured groundwater
Naturd recovery period Estimate of years to full 43 CFR 11.73(aX1)
recovery without active
restoration

602003
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Exhibit 5-2

Data Elements for a Groundwater Damage Claim

Averting Behavior Costs/Added Costs

Data Element Description Source Comments --
Bottled water/home filtration
e o - —
Quantity of drinking water
consurned per household per
month
Price of tap water Per unit volume

Price of bottled water/filtration
system

Pér same unit volume as tap
water

Elasticity of demand for Measures consumer response
drinking water relative to price change
Number of households Requires identification of
‘switching to bottled relevant geographic area
water/filtration system
Duration of bottled water If ongoing, estimate time
purchases/use of filtration until purchases are no longer
necessary’

s9
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Data Elements for a Groundwater Damage Claim
Averting Behavior CostgAdded Costs

Data Element

Description

source

Comments

Municipal supply

Deseription of injury and '
_impact on service flow

Description of action taken in
response {0 injury

Total cost of response

Year(s) in which response

used to calculate present

CON were incurred vaue of damages
Additional benefit(s) provided { ¢.g.improved taste, Vdue should be subtracted
by response action enhanced fire suppresson from damages

capability

Vdue of added benefit(s)

Net Damages

s-10
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Data Elements for a Groundwater Damage Claim
Averting Behavior CostsAdded Costs

Example’
Data Element Deseription Source Comments
' ™ Municipal  supply )
Description of injury and Municipal wellfield B
impact on service flow closed due to contaminant
concentrations in excess
of MCLs
Description of action taken in | Construction of new
response to injury wellfield in o )
- : uncontamiiatéd portion™ R -
of aquifer; new
. distribution lines
Total cost of response $3 million
Year(s) in which response 1993
costs were incurred ‘
Additional benefiy(s) provided | Sufficient capacity to
by response action provide new supply for
subdivison  that had
private wells and needed
to address a different
contamination problem
Value of addedbenefit(s) $1.5 million Cost to develop new,
independent supply for sub-
_ division
Net Damages $1.5 million

5-11
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APPROACH FOR AN ASSESSMENT OF

DAMAGES BASED ON THE ADDED COST OF

DEVELOPMENT RESULTING FROM INJURY

TO NATURAL RESOURCES CHAPTER 6

- -
e mEE oy e — - _— LTI LT L e

INTRODUCTION

The purpose of this chapter is to present background and guidance sufficient to permit the
trustees to evauate the potentiad scale of a damage claim based on the added cost of development
resulting from injury to natural resources, and, if appropriate, to begin to collect the data
necessary for such a clam. This information is presented in three parts:

1. A discusson of the hasis for making a clam based on the added costs of
development and of the potential issues associated with such a claim;

2. Data elements necessary for a defensble clam, presented in table format,
to facilitate future data collection; and

3. An example of a completed data table for a hypothetical added cost
damage clam scenario.

This chapter focuses on added costs resulting from injury to soils and sediments. We  addressed
added cogts resulting from injury to groundwater resources in Chapter 5.

662007
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BASS FOR DAMAGE CLAIM

Damages of this type fdl in the category of compensable vaue in that
they are the amount of money required to make the public whole for lost
savices that would have been provided by injured resources had the injury
not occurred. In this case, the “services’ can be defined generdly as the
provison of clean sediments, soils or other resources sufficient to support
infrastructure development projects. Damages would be based on the
costs associated with any obstacles to devel opment attrl butable to the .

mjury. R

,
4

Examples of infrastructure development projects that might be affected by
natural resource injury include, but are not limited to:

Road or bridge congtruction

Rivet-way recregtiond Ste development or mamtena'\ce
POTW-construction and/or operation = "5 - =~ =
Condruction or maintenance of public facilities located in a river
floodplain

Navigationd channel maintenance dredging

Congtruction of public water supply systems

Added costs can be either the costs (past or future) associated with
modifications to a project necessitated by the resource injury (e.g.,
construction of a TSCA-compliant disposal facility for contaminated
dredged sediments), or the difference+in cost between a preferred approach
and a more expensive approach that must be taken due to the injury (eg.,
congruction of a surface water reservoir for public water supply instead of
constructing a groundwater well field in an area that was, or might
become,  contaminated).

A project that is completely abandoned due to the resource injury may aso
provide a basis for damages if the benefits of the project are foregone or if
a less bendficid project is substituted. Projects that fit this description
should be assessed on a case-by-case basis to determine whether a damage
clam would be appropriate.

Any economic project for which damages are to be claimed under
CERCLA must have been for public, rather than private, benefit. For
exanple, added costs associated with the congruction of a public boat
lunch are claimable, while those associated with the cost of a private
marina probably are not.
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. Only committed uses of the resource or services may be used to measure

the change from baseline resulting from injury to aresource (43 CFR

11.84(b)(2)). A committed use is defined as a current public use or a

planned public use of a resource for which there was a documented legd,

adminidtrative, budgetary, or financid commitment established before the

release of the hazardous substance was detected (43 CFR 11.14(h)). Thus,

added costs assoeiated with planned maintenance dredging, for example,

- would be compensable, whereas potentiad added costs associated with the

ST * development of a state park that has not been formally established would -
T not be.

The most diicult part of a damage clam of this kind is documenting that
the costs for which compensation is required were incurred solely as a
5 result of the injury and can be disaggregated from other costs of the
- activity. For example, the costs of additional water supply monitoring

e (i.e., sample coif€ction and analysis) would be clamable only to the extent
that the monitoring is necessitated only by the presence of the hazardous
Substances attributable to the responsible party, and would not have been
conducted in the absence of the hazardous substance (e.g., to address a
different contamination probiem).

DATA ELEMENTS

» The data necessary to document an added cost damage claim are
summarized in Exhibit 6.

* A spade table should be completed for each identified project

. Each data element should be accompanied by a reference to the source of
. the data to dlow for replication of the -analysis.

* Exhibit 6-2 presents an example of the data that would be required in the
hypothetical case in which the costs of a bridge construction project
increase due to the presence of PCB-contaminated sediients around the
bridge footings.

. Hypotheticdl details have been provided in order to give'a sense of the
types of issues that might need to be addressed in conjunction with a
damage assessment of this kind.

602000
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Exhibit 6

DATA ELEMENTSFOR Ah ADDED COST DAMAGE CLAIM

Data Element Description Source . Comment
Project description | Description of project affected |
: . ] by resource injury (e.g. o —
bridge reconstruction) oo T
Committed use of resource { Document that the project|{ ___ : == . 43.CFR 11.84(b)X2)"

implies a current or planned
future public use of the

resource
Injured resource and its |Specify type of injury and
impact on project describe how project was

dtered
Total project cost.  __ 1 Cost of  project as i

ﬁ';;nplcmented, following injury

Project element(sYcost | Describe specific steps taken
component(s)  associated | in response to injury
soldly with resource injury

Incremental cost of project Cost attributable solely to
dement(s) identified above | resource injury

LY ear(s) in which
incremental cost was/will
be incurred

002010
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Exhibit -2

DATA ELEMENTS FOR AN ADDED COST DAMAGE CLAIM

Example
Data Element Description Source Comment

Project description Constructicn of new bridée State DOT road

span to replace aging span | maintenance plan
Committed use of resource | Project is.a specific line .

item in DOT plan
[njured resource and its PCB-contaminated sediment Relocation of bridge to avoid
impact on project requiring special contamination considered but

management/disposal rejected as less cost-effective
Fotal project cost (as $2.5 million
indertaken) —
Project element(s) 1. additional sediment Off-site disposal assumed;
associated solely with sampling and analysis final disposal determination
resourceinjury 2 environmentall has not yet been made,

' ' itive dred ¥- provisions for dewatering
sensitd emg might add to incremental cost
protocotl

3. dewatering and off-site
disposal of sediments
[ncremental cost of project | 4. $36,000 Incremental costs not
slements identified above £250.000 reported in original planning
i document; cost estimates
6. $100,000 generated in concert with
DOT project representative
(see attached
assumptions/calculations)
Year(s) in which 7. 1995
incremental cost incurred 1996
9. 1996

6-3
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Appendix A: Recreational Fishing in Massachusetts

CALCULATION OF LOST OR DIMINISHED RECREATIONAL
FISHING TRIPS IN MASSACHUSETTS
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Appendix A: Recreational Fishing in Massachusetts

CALCULATION OF LOST OR DIMINISHED RECREATIONAL
FISHING TRIPS IN MASSACHUSETTS

INTRODUCTION

The following andyss estimaied the effects of elevated Tevels'of PCBs on recreationd
fishing on the Housatonic River in the state of Massachusetts. “This contamination-spreads from
the Generd Electric facility in Rittsfield, Massachusetts, to the Connecticut border. In this
andyss we address lost warm water fishing trips on the New Lenox Road/Woods Pond and
Sheffidd stretches of the river, lost trout fishing trips on the Glendde to Housatonic stretch, and
all lost fishing nips on the remaining segments of the river (see Exhibit A-1). We do not
esimate the number of. fishing trips with decreased enjoyment due to the PCB contamination
because the data necessary for this analysis are not available for the Massachusetts Housatonic.
This andysis has been completed for settlement and case management purposes only, and is
based on existing data. Our estimates could be refined through primary data collection and
analyss designed to examine the specific response of Massachusetts anglers to contamination of
the Housatonic River,

Prior to 1976, when the public first became aware of the PCB contamination of the
Housatonic, the’ main stem of the Housatonic River in Massachusetts was not an actively
managed fishery. This Stuation was primarily due to other sources of pollution in the ‘river such
as municipd wastewater byproducts. After 1976, however. with the upgrading of the PFittsfield
POTW, these sources of pollution diminished dramatically. By the lae 1970s and early 1980s
the river's water quality had improved and most contaminants other than PCBs had been
dgnificantly reduced.” Based on these events, we believe-that after approximately 1980 the dtate
would have consdered actively managing the Housaionic River as a fishery if it were not for the
persstent and elevated PCB contamination.’

In this andyss we estimate the number of lost fishing trips on the Massachusetts stretch
of the Housatonic from 1980 forward. Because of the elevated levels of PCBs present in the-
Massachusetts stretch of the Housatonic, we assume that without substantial clean-up and source
control, PCB contaminant levels in fish-will not drop below the Food and Drug Administration’s

" There is currently a fish consumption advisory for largemouth bass due to mercury contamination in
Pontosuc Lake, which drains into the Housatonic. Because bass are not a highly mobile species, however, Tom
Keefe, Western Director of the Massachusetts Fisheries and Wildlife Division, believes that these fish do not reach
further downstream than' Wahconah Park in Pittsfield, which lies upstream of the GE facility, This site therefore
does not affect the quality of the Housatonic fishery sooth of the GE Pittsfield facility.

ional communication with Tom Keefe of the Massachusetts Fisheries and Wildlife Division.
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Exhibit A-|

HOUSATONIC RIVER
PITTSFIELD TO WOODS POND DAM
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Exhibit A-|
(Continued)

HOUSATONIC RIVER
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action leve of two pats per million in the foressedble future. In order to bound the potentia
losses associated with PCB  contamination of the Massachusetts Housatonic, we consider three
scenarios. These include a 20-year recovery scenario, which assumes that the sources of PCBs
ae controlled and PCB leves in fish decline beow the FDA action leve; a 50-year recovery
period., which assumes that cleanup and source control are less intensive, and thus it takes longer
for levels of PCBs in fish to decline below the FDA action level; and no recovery, which
assumes no cleanup or source control of PCB contamination in the Housatonic.

Because we--lack —pre-1976 -fishing pressure data. for . the Housatonic River in
~Massachusetts,. we use data available for the Connecticut stretch of the Housatonic, as well as for
the Deerfield -River in Massachusetts and the Farmington River in Connecticut, to model
potentia fishing pressure on the Massachusetts stretch of the Housatonic. Because the
Connecticut stretch, of the Housatonic is aso contaminated with PCBs, where applicable we use
the Deerfield and Farmington River data to estimate the pressure that would exist on the
Housatonic in the absence of public hedth advisories associated with PCBs. These data are only

- applicable,” however=for piifpos&s of estimating potential fishing=rates-on \Woods Pond and-

potentid put and teke trout fishing trips. For the andysis of other warm water dtretches and
cach and release trout fishing trips, we use the available data for the Connecticut segment of the
Housatonic  River.

NEW LENOX ROAD TO WOODS POND

The dretch of the Housatonic River from the John Decker boat launch a New Lenox
Road to the Woods Pond Dam includes sow-moving, warm water with habitat for species such
as perch, chain pickerd, northern pike and largemouth bass. Fishing on this stretch is conducted
primarily by canoe or pram, while some ice fishing for warm water species aso occurs. Boat
access includes the Decker boat launch and a launch area in Woods Pond. Although little shore-
based fishing occurs, there is access by foot to Woods Pond from October Mountain Road, an
unimproved road that runs along the east sde of the pond.

Apalvsis of Lost Fishine Tri

To edimate the number of lost fishing trips on the dretch of the Housatonic from New
Lenox Road to the Woods Pond Dam, we firgt estimate the number of basdine trips (the number
of trips that we believe would have taken place in the absence of public health advisories
associated with PCBs) and then subtract the number of fishing trips that actudly occurred in this
stretch.

60201v
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- Potential Fishing Trips
No fishing pressure data exist for this dretch of the river prior to 1976, when the public
first became aware of the PCB contamination. Therefore, to estimate potentid fishing pressure
on this dretch assuming no public hedth advisory for PCBs, we use 1991 data for the Deerfield
. River in Massachusetts, and 1985/86 fishing pressure data for the warm water stretches of the
- Housatonic  River in Connecticut’ e
— In 1991, New England Power Company conducted a study to estimate recregtiond use
—~afés, such as fishing pressures; on its Deerfidld River sites. One such sSte provides access to
New England Power's No. 2 development impoundment in Massachusetts off of Route 2, a warm
re water impoundment with carry-in boat access. Be-cause this Ste is comparable to Woods Pond in
= terms of fishing type and natura conditions, and because the Deerfield River is not contaminated
with PCBs, we use the data available for this site (calculated as fishing rate per acre surface ares)
mn to edtimate potentia fishing rates on Woods Pond.
i
R The Deerfield River site isnot,-Eowever,-comparable to the stretch of ‘the Housatonic
r from the Decker boat launch at New Lenox Road to Woods Pond. To esimate the potentia
i fishing pressure on this stretch, we use the 1985/86 Connecticut Housatonic River data.

Although the Connecticut dretch of the river is dso contaminated with PCBs, and athough these
data do not reflect pre-1976 fishing rates, tue contamination levels on the Connecticut stretch are

i significantly lower than those found in the Woods Pond area. The Connecticut deta are therefore
more likely to be indicative of potentid fishing pressures on a river that is not contaminated with
devated levels of PCBs.

|

Because of the different data sources used to estimate potentid fishing rates on Woods
Pond and on the stretch upstream to New Lenox Road, we present the analysis of potential
fishing trips for each segment of this stretch separately.

o Woods Pond
Available Data

. The 1991 Deerfield study reports 1,485 fishing trips per year on the
Deerfiedd River No. 2 development impoundment.

: Fig on the No. 2 impoundment occurs primarily by small carry-in
‘ boat.

The No. 2 Deefidd River impoundment is approximately 64 acres in Sze.
Woods Pond is approximately 50 acres in size.

; } Application for New License for Major Projects Existing Dams Greater than Five Megawatts, Deerfield
- River Project. FERC Project Number 2323, Prepared by New England Power Company.

* An Angler Survey and Economic Study of the Housatonic River Fishery Resource, Timothy Barry, State
w of Connecticut, Department of Environmental Protection, Bureau of Fisheries, (1988).
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We assume that Woods Pond would have been actively fished after 1980,
had the Housatonic not been contaminated with elevated levels of PCBs.
We therefore caculate logt trips dong this dretch from 1980 forward.

. We assume that the 1991 Deerfidd data reflect potentid fishing rates from
1980 forward. Based on general fishing trends, we believe that this

assumption may lead us to overestimate fishing trips from 1980 to 1990,
and underestimate trips from 1992 forward.

. Estimated fishing pressure per acre surface area for the Deerfield River
No. 2 deveopment impoundment:

- (1,485 fishing tripsiyear) /{64 acres) = 23.2 fishing trips/acrelyear.
. Edtimated number of potential fishing trips per year for Woods Pond:
(23.2 fisning trips/acre/year)(50 acres) = 1,160 potentid fishing trips per year.

. Present value of the estimated number of potentid fishing trips to Woods
Pond, from 1980 forward assuming (i) a 20-year recovery period, (i) a SO-
year recovery period, and (iii) no recovery (1996 values):™ 56

(i) 42501 potentid present vahte fishing trips; T
(i) 55090 potentid present value fishing trips;
(iii) 63910 potentid present vaue fishing trips.
Areas of Uncertainty

. We assume that _the Deertild River site is comparable to Woods Pond
because of its size and the nature of the fishery. The Dearfidd ste only -
provides carry-in boat access, however, whereas Woods Pond has a boat
launch and boats with eectric motors are alowed. Because fishing on the
Deertield gSte is conducted primarily by boat, and because of the greater
boat access & Woods Pond. we might expect the fishing rate on Woods

Pond to be greater than that seen on the Deetidd River impoundment in
the absence of eevated levels of PCBs.

-

* Throughout this appendix, reported present value fishing trips represent estimates of potential or actual
trips over the time period of the scenario (in thii case, 1980-2016 for a 20-year recovery, 1980-2046 for 8 SO-year
recovery. and 1980-on for no recovery).

€ Al present value calculations in thii appendix assume a three percent real discount rate.
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Access to the Deerfield No., 2 impoundment islimited to that available
through the New England Power ste. We therefore assume that the 1991
edimated fishing value capturesmost anglers on this impoundment, If

other access points are used, however, our anadyss may underestimate the

totl number of fishing trips taken a this site, and thus underestimate the
potential fishing trips on Woods Pond in the absence of elevated levels of .~
PCBs.

B

New Lenox Read to Woods Pond

In the 1985/86 Connecticut angler survey, the authors subdivided the river into six

homogenous sections based on the type of fishery supported. Sections 1 through 3. primaily

‘e support trout and smallmouth bass, section 4 supports smalmouth bass and miscellaneous pan

and gamefish, and sections 5§ and 6 (Lakes Lillinonah and Zoar, reqoectlvely) support large and
smailmouth bass as well as miscellafgsusparnrand gamefishe === - :

~ The 1985/86 study found that warm water fishing pressures were greatest on' the
downstream |akes. Because the |akes are comparabl e to the New Lenox Road-\Woods Pond
stretch in terms of species found and type of fishing conducted (primarily by boat), and because
‘we believe that the New Lenox Road . Woods Pond stretch would produce a high quality fishery
if not for the PCB contamination, we use data for the downstream lakes to model potentia
fishing rates for this area.’

.o 7 A 1992 survey, reported.in Methodology and Results of the Housatonic River Creel Survey, prepared for
the General Electric Company by ChemRisk, a divison of McLaren/Hart (March 25, 1994), found that even with
the current PCB levels, fishing pressure on the Massachusetts stretch of the Housatonic River is highest on the
Woods Pond stretch of the river.
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Available Data
The 1985/86 Connecticut angler survey found the following fishing

1}

|

Far=3

pressure on Lakes Lillinonab and Zoar:

Exhibit A-2

WARM WATER FISHING PRESSURE:

Housatonic River, Connecticut

River Section .. Fishing Pressure Surface Agea..
(angler daysfyear) (acres)
Lake Lillinonah 12,097 1,900
Lake Zoar . 6,456 1.018
Total: 18553 2918

The dretch of the Housatonic from New Lenox Road to Woods Pond is

approximately 4.5 Thile§ ifi [éngth, and has anaverage width of 150 to 200
feet.

. We assume tha this area would have been actively fished after 1980, if the
Housatonic had not been contaminated with elevated levels of PCBs. We
therefore caculate logt trips aong this stretch from 1980 forward.

We assume that the 1985186 Connecticut data, reflect potentid fishing
rates from 1980 forward. Based on genera fishing trends, this assumption
may lead us to overestimate fishing trips from 1980 to 1985, and
underestimate trips from 1986 to 1996.

’ To edtimate the potentid fishing pressure on this sretch, we. first caculate
the average 1985/86 fishing pressure per acre surface area per year for
Lakes Lillinonah and Zoar:

(18,553 angler days/year) / (2,9 18 acres) = 6.4 angler days/acre/year.

To egtimate the totd surface area of the New Lenox Road » Woods Pond stretch,
we multiply the length of the dretch by its average width:

(4.5 mi)(5,280 f/mi)(175 feet)(1 acre/43,560 f*) = 95.5 acres.

Estimated number of angler days per year for the New Lenox Road -
Woods Pond stretch:

(6.4 angler days/acre/year)(95.5 acres) = 611 angler days/year.
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’ Present value of the edimaied number of potentid fishing trips on the
New Lenox Road - Woods Pond stretch, from 1980 forward, assuming (i}
a20-year recovery period, (ii) a SO-year recovery period, and (iii) no
recovery (in 199 velues):

(i) 22,386 potentid present vaue fishing trips, -
(i) 29,017 potentid present vaue fishing trips;

.. =g . . . . .
— s S 5 : . e LAl =

(iii) 33,663 potentiad present valué_ﬁshing trips.

Areas of Uncertainty
By using fishing pressure data for the Connecticut stretch of the
Housatenic-to- estimate potential trips.to_the New Lenox Road - Woods
Pond stretch (assuming no devated PCB  levels), we are using data from a
contaminated river with public hedth advisories to edimate potentid trips
assuming no public health advisory. Because the Connecticut data do not
capture the angling population that may avoid the river due to the PCBs,

this andysis may underestimate the totad number of potentid fishing trips
to the New Lenox Road « Woods Pond stretch of the river.

Because we |lack better data, we use data available for the Connecticut
stretch of the Housatonic to model potential fishing pressures on the
Massachusetts stretch Generd fishing rates in Connecticut may not,
however, reflect fishing rates in Massachusetts. ‘We do not know if this
assumption leads us to underestimate or overestimate fishing pressure on
the Massachuseits stretch of the Housatonic.

Total Potential Fishing Trips, New Lenox Road to Woods Pond Dam

Estimated number of potentid fishing trips on the New Lenmox Road to
Woods Pond Dam stretch, from 1980 forward assuming (i} a 20-year
recovery period, (i) a 50-year recovery period, and (i) no recovery (1996
vaues):

(i) (42,501 present value fishing trips) + (22,386 present value fishing
trips = 64,887 potentid present vaue fishing trips;

(i) (55,090 present vaue fishing trips) + (29,017 present value fishing
trips) = 84,107 potentid present vaue fishing trips;

(iii) (63,910 present value fishing trips) + (33,663 present value fishing
trips) = 97,573 potentia present value fishing trips.

66202
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Actual Fishing Trips

To estimate the number of fishing trips lost due to PCBs on the New Lenox Road -
Woods Pond dtretch of the Housatooic, we must know not only the number of potentiad trips (if
the river had not been contaminated with devated levels of PCBs), but also the number of tri ps
actualy taken to this dretch of the river from 1980 forward.

- The only fishing pressure data avallable for the Massachuseits stretch of the Housatonic
were collected in 1992 In this study, the authors subdivided the Massachuseits stretch of the--
river south of Pittsfild into two sections: the area between the Newell Stregt Bridge in Rittsfield

=2 s @Nd Woods Pond Dam (Section 1), and between Woods Pond Ram_and the Connecticut border .-
(Section 2). Although this report provides some data specific to Woods Pond, it does not provide
data specific to the entire New Lenox Road to Woods Pond sretch To estimate the number of
trips taken to this stretch, we therefore use the available Woods Pond data, and extrapolate from
theremaining data fishing pressure for the stretch upstream.of. Woods Pond to the Decker boat
launch.

The 1992 study provides the following information: - o

. In Section 1, the authors found the highest level of-fishing activity on the
New Lenox Road-Woods Pond stretch. They also found no fishing
activity in the Newell Street Bridge and Fred Garner Park aress.

The authors estimated a tota of 3,300 & 732 angler hours on Section |
(approximately 14 miles in length) between May and October of 1992. Of
these hours, 926 + 3 17 were spent on Woods Pond (defined as the area up
to one mile upstream of the Woods Pond Dam).

Based on angler interviews, the authors estimated an average fishing trip
length for Section 1 of 2.7 hours.

*Methodology and Results of the Housatonic River Creel Survey, 1994.
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To estimate fishing pressure on the area not including Woods Pond
(approximately 4.5 miles in length), we first subtract from the total
number of Section 1 angler hours the number of hours specific to Woods
Pond.

The dudy reports that no anglers were seen in the Newel Street Bridge
and Fred Garner Park areas. Because the authors do not specify the
downstream point of the Fred Gamer Park area, we assume only that no
fishing occurs between the Neweil™ Street Bridge and Fred Garner Park
(approximatdly 2 miles in length). -

To calculate the full length of Sectiont actively fished (not including
Woods Pond), we subtract from-the- totd length the distance between the
Newel Street Bridge and Fred Ganer Park, and the one mile defined as
the Woods Pond area.

. A it =il

To edimate fishing pressure per river mile for Section 1 (not including
Woods Pond), we divide the totad number of Section 1 angler hours (not
including those specific to Woods Pond), by the number of river miles
cdculated above.

Estimated length of Section | actively fished (not including Woods Pond):
(Total) - (Newell St. Bridge to Fred Ganer Park) » (Woods Pond) =
(14 miles) ~ (2 miles) - (1 mile) = 11 miles.

Estimated number of Section 1 angler hours per year, not including those
spent on Woods Pond:

(3,300 hourslyear) - (926 hourslyear) = 2,374 angler hourslyear.

Edtimated number of fishing trips per year on Section 1, not including
those spent on Woods Pond:

(2,374 fishing hourslyear) /(2.7 hours/trip) = 879.3 fishing tripsyear.
Edimated number of fishing trips per year per river mile, Section.l (not
including Wood Pond):

(879.3 fishing tripslyear) / (11 miles) = 79.9 fishing tripslyear/mile.

Edtimated number of fishing trips per year for the upper haf of the New
Lenox Road-Woods Pond stretch (area not including Woods Pond):
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(79.9 fishing trips/year/mile)(4.5 miles) = 360 fishing tripsyear.
. Estimated number of fishing trips per year on Woods Pond:
(926 angler hours/year) / (2.7 hours/fishing trip) = 343 fishing tripslyear.

. Totd number of potentid fishing trips per year on the New Lenox Road-
Woods Pond stretch:

(360 trips) + (343 trips) = 703 fishing {rips per year. -

. Present value of the estimated actua number of fishing trips per year taken
to the New Lenox Road - Woods Pond stretch, from 1980 forward
assuming () a 20-year recovery period, (i) a SO-year recovery period, and
(i) no recovery (in 1996 values):

(i) 25,757 actual present valig Tishing TipsT™ ~
(i) 33386 actud present value fishing nips;

Gii) 38,732 actud present vaue fishing trips.

Areas of Uncertainty

. The only avalable fishing pressure data for the Massachuseits dtretch of
the Housatonic were collected in 1992. We therefore use these data to
model the number of fishing trips teken to this sretch of the river from
1980 forward We believe, however, that very. few fishing nips occurred
during the first few years after the public became aware of the
contamination, and that the number of trips increased over tune. Usng the
1992 data therefore probably leads us to overestimate nips between 1980
and 1991, and may cause us to underestimate trips from 1993 forward.

Log Fishing Trips
Calcujations

. Totd logt fishing trips on the New Lenox Road to Woods Pond stretch
from 1980 forward (present vaues):

(i) 20-year recovery ‘scenario: (64,887 potentia fishing trips) -
(25,757 actud fishing trips) = 39,130 lost fishing trips;

(i) SO~year recovery scenario: (84,107 potential fishing trips) «
(33,386 actual fishing trips) = 50,721 lost fishing trips,
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(i) .No recovery scenario: (97.573 potentid fishing trips) - (38,732
actud fishing trips) = 58,841 logt fishing trips.

Thus, we estimate that a total of 39,000 to 59,000 present value fishing trips have been or
will be lost as a result of PCB contamingtion of this stretch of the river.

Areas of Uncertainty

Because the 1992 Housatomc River survey "Was conducted between May
and October, the survey did not capture those anglers who fish in the early
Spring or late Fall, or those who ice fish on Woods Pond.” While the
Deerfield study was aso conducted only during the summer, the
Connecticut data used to estimate potentid trips on the New Lenox Road
to Wood Pond stretch were collected year round Because Lakes
Liionah and Zoar -support ice fishing, these trips were included in the
estimated total number of trips per year to these areas. Because our
etimate of potentia trips captures those fishing year round, whereas our .
edimate of trips taken does not, we may overestimate the tota mumber of
logt trips on this dretch.

GLENDALE-HOUSATONIC STRETCH

The dretch of the river from Glendde (downstream of the Glendde Dam) to Housatonic
includes high quality trout habitat that has been favorably compared to the Housatonic Trout
Management Area{TMA) in Connecticut This section,” approximately 2.5 milesin length,
includes one of the longer cool water dtretches downstream of the confluence of the East and
Southwest branches in Pittsfield, and currently supports a population of brown trout.?

There is currently little fishing on this dretch of the river, despite the avaladle -trout
population, due to the PCB contamination of the river. If the river were not contaminated with
PCBs, however, the state believes that it would stock and manage the upper 15 miles of this
dretch as a catch and release fishery with the potentia for a trophy trout ﬁshery

¥ This stretch nuts from the Glendate Dam to a first minor dam (approximately 1.5 miles downstream), and
then down to & second dam (anather mile downstream).

" The state would not stock the lower mile because it affords no aceess for a hatchery truck.

" Parsonal communication with Tom Keefe and Km Simmeons of the Massachusetts Fisheries and Wildlife
Division.
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s nalvsis of Lost Fishing Tri

To edimate the number of logt fishing trips on this stretch from 1980 forward, we first
esimate the number of basdine trips (i.e, trips that would have been taken to the ste in the
absence of elevated levels of PCBs), and subtract from this value the estimated actua number of
trips taken to this stretch.

Potertizi ¥ishing Trips -~ e O

To edimate the number of potentid fishing trips on the Glendde to Housatonic stretch of
the river, we assume that this stretch would have been managed as a put and teke fishery from
1980 till 1987, after whichit-would have been managed as a caich and release fishery.” The
analysis of potential fishing tripsistherefore divided into two parts, thefirst an estimate of
potentid put and teke fishing trips from 1980 to 1987, and the second an estimate of potentia
caich and release fishing trips from 1988 forward:

p { Take Fishing Trj

To estimate the tota number of potentid put and take fishing trips from 1980 to 1987
(based on the estimated number of trout stocked per year), we use data available for a9.5
kilometer put and take sretch of the Farmington River in Connecticut. Below we discuss the
avalable data and assumptions made for this andyss.

In 1982 through 1984, the CT DEP collected fishing rate data for a 9.5
kilometer dretch of the Farmington River from Callinsville to Unionville,
in northwesten Connecticut.'* This study found the following:

The CT DEP socked approximately 261 adult trout per hectare
surface area per year on this stretch of the Farmington River
between 1982 and 1984.

This sudy found an average of approximaely 61 fishing trips per
day in the spring, approximately 20 trips per day in the summer,
and gpproximatdy eight trips per day in the fall.

We edimate the total surface area of this dtretch of the Farmington River
based on its length (9.5 km) and average width (36 meters).

2 |n 1986, the Massachusetts Fisheries and Wildlife Divison proposed caich and release areas on several
rivers withii the state, many of which were instated after 1987. We therefore assume that without the PCB
contamination. thii stretch of the Housatonic would have become a caich and release area in 1988.

¥ Cateh-and-Release Management of a Trour Stream Contaminated with PCBs, Robert D. Orciari and

Gerald H. Leonard, Connecticut Department of Eavironmental Protection, Inland Fisheries Division, ‘North
American Journal of Fisheries Management, 10:315-329, (1990).
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For the Purposes of this study, spring was measured from the opening day
of the fishing season, the third Saturday in April (approximately April
18th) to June 15th (59 days), summer fel from June 16th to Labor Day,
(approximately September 5th. 82 days), and the fall fishing season lasted
from the day after Labor Day (gpproximately September 6th) till October
3ist (56 days).“

The Massachusetts Fisheries and Wildlife Divison stocks on average 500
to 1,000 touf™per™milé=per yeat for a put-and take trout fishery. We
therefore assume that the Glendde « Housatonic stretch would have been
stocked with 750 trout per year per mile, from 1980 to 1987.

We assume that fishing pressure per stocked trout would have remained
constant from 1980 to 1987 on both the Housatonic and Farmington
Rivers.

a2 e v - - o e

. To edimate the totd number of fishing trips per year on the Farmington
River dretch between 1982 and 1984, we multiply the number of trips per
day per season, by the total number of days in each season:

Spring: (61 fishing trips/day)(39 days) = 3,599 fishing trips. |
Summer: (20 fishing trips/day)(82 days) = 1,640 fishing trips.
Fall: (8 fishing trips/day)(56 days) = 448 fishing trips.

Totd annud fishing trips: = 5,687 fishing trips/year.

. To estimate the total number of trout stocked per year on the Farmington
River dretch, we first estimate the total surface area of this stretch, and
then multiply this value by the stocking rate per surface area:

(9500 m)(36 m)(1 hectare/10,000 m?) = 34.2 hectares.

(261 trout/hectare/year)(34.2 hectares) = 8,926 trout stocked/year.

4 Personal communication with William Hyatt, Connecticut Department of Environmental Protection,
Burean of Fisheries.
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To edimate the fishing rate per stocked trout on the Farmington, we divide
the estimated totl number of fishing trips per year by the estimated total
number of trout stocked per year:

(5,687 fishing tripsfyear)/.(8,926 trout stocked/year)
= 0.637 tripsitrout stocked.

Estimated number of trout that would have been stocked per year on the
Glendale ~Housatedic strétch: == - &

(750 trout stocked/mile/year)(1.5 miles) = 1,125 trout stocked/year.

Estimated number of potentidl put and teke fishing trips per year on the.
Glendde- Housatonic stretch:

(1,125 trout stockedfyear)(0.637 trips/trout stocked) = 717 fishing tripsyear.

We then cdculate the present vadue of the tota number of potentid put
and take fishing trips between 1980 and 1987:

Exhibit A-3
Potential Put and Take Fishing Trips:
Glendale to Housatonic, 1980-1987
Year Trips Present Value
(1996)
1980 717 1,151
1981 717 1117
1982 717 1,085
1983 717 1.053
1984 117 1,022
1985 717 992
1986 717 964
1987 717 936
Total Present Value: 8320

Total potentia put and take fishing trips on the Glendale- Housatonic
stretch, 1980-1987 (1996 values):

8.3 19 potentia present value put and take fishing trips.

]
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Areas of Upcertainty

We assume that the Glendale - Housatonic stretch would have been
stocked with 750 trout per mile per year. Ken Simmons, a cold water
biologist for the date Fish and Wildlife Division, believes however, tha
because of hoth the potentid high quality and short length of this stretch,
the annua stocking rate would have been close to 1,000 trout per mile
Thus, by assuming that only 750 trout would have been-stocked per year
per mile on this dretch, we may underestimate the potentid number of put
“and take Tishing trips for this stretch.

By using Farmington River data we assume that this 9.5 km stretch is
comparable to the Glendde « Housatonic stretch based on access, naturd
beauty, and the quaity of trout habitat. This assumption may lead us to
overestimate angling pressure on the Glendde - Housatonic dtretch if any
of these characteristics are of higher quality on the Farmington River
Stetch. T

Although we use Connecticut data to model potential Massachusetts
fishing rates, generd fishing trends in Connecticut may not reflect fishing
trends in Massachusetts. We do not know if this may lead us to
underestimate or overestimate of fishing pressure on the Massachusetts
dretch of the Housatonic~

We assume tha fishing pressure per stocked trout would have remained
constant from 1980 to 1987 on the Massachusetts stretch of the
Housatonic  River. We believe that this is a.fair assumption based on the
fact that Massachusetts fishing license saes have shown an approximately
congant level of public interest in fishing throughout this time.

Catch and Release Fishine Tti

Because the Farmington River data only reflect potentid put and take fishing rates, to
estimate the potentialmunber of catch and release fishing nips on the Glendale/Housatonic
dretch from 1988 forward we use the available catch and release fishing pressure data (angler per
docked river mile) for the Housatonic TMA in Connecticut. Below we discuss the available data
and necessary assumptions for this analyss.

The dretch of the TMA stocked with trout is approximately 9.5 kilometers
in length (5.9 miles)."

The following table outlines the available fishing pressure data for the
Housatonic TMA.:

¥ Catch-and-Release Management of a Trout Siream Contaminated with PCBs (199%0)
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Exhibit A-4
TROUT FISHING PRESSURE:
Housatenic TMA
Year ' Fishiag Trips
1981 3,200 « 800
1982 6,100 + 900
1983 5,700 = 900 o ' .
1984 .~ 3,500 + 700—
1985/1986 10,286

Note:

1981 through 1984 data are reported as fishing trips, whereas 1985/86
data. are reported as angler days. For our anaysis we assume tha these
units are equivaen.

Trip estimates for 1981 through 1984 are considered conservative due to
a flaw in the study sampling design.

1981 through 1984 data were only collected between the third Saturday in
April through October 15th. The 1985/86 data, however, reflect year-
round fishing pressure.

Because 1981 survey counts were not conducted on the opening day
weekend or October 1st through 15th, the number of actud trips in 1981
was expanded by 12 percent based on extrapolations of the 1982 data.

Becaue TMA fishing pressure data are only avalable for 1981 through
1986, we assume that fishing pressures on this dretch remaned a 1986
levels from that date forward:

¥ Because fishing pressures are NOw high on the TMA, and because this pressure is limited by water
releases from the upstream Falls River Dam, we assume that fishing pressure on this stretch would not be greater
than that presently seen, even if the river were not contaminated with elevated levels of PCBs.

A 602030



|

Confidential Attorney Werk Product

) To edimate potentid catch and release fishing pressure on the Glendde -
Housatonic dtretch from 1988 forward, we use the avallable 1985186 TMA
data on stocking rates per mile:

(10,286 fishing trips/5.9 miles stocked) = 1,743 fishing tripgmile stocked.

. Estimated number of potentid caich and release fishing trips per year for
the Glendde - Housatonic diretch:

(1,743 trips/mile-‘stocked./year)-(l.S mile stocked) = 2,615 fishing tripsyear.

. Estimated present value number of potentid catch and release fishing trips
on the Glendale-Housatonic dtretch, from 1988 forward, assuming (3) a 20-
year recovery period, (i} a SO-year recovery period, and (i} no recovery
(in 1996 values):

. i e e -

() 65471 potentid present vaue catch and release fishing trips;’
(i) 93849 potentid present value cetch and release fishing nips,

(iii) 113,733 potential present value catch and release fishing nips.

To determine whether this estimate of potentid catch and release rates (1,743 trips per
river mile) reflects rates seen elsewhere in Massachusetts, we compared this vaue to observed
fishing rates on a catch-and release dretch of the Deerfield River. A 1991 recredtiona study of
the Deerfield River found approximately 1,353 trips per river mile on a1.6 mile catch and
release  dretch” Although this value is lower than our estimate of potentid fishing pressure on
the Glendde - Housatonic dretch, the 1991 study may have underestimated total trips because
counts were conducted only for those anglers parking at the access area, whereas some anglers
park elsewhere* In addition, because the Glendde - Housatonic stretch has good access, and
because the ‘dtate fisheries department believes that it could provide higher quality trout fishing
than the Deerfield stretch, using the Deerfield data may underestimate potentia fishing rates on
this stretch of the Housatonic."

7 Fishing data represent angler counts on the 1.6 mile stretch of the Deerfield River below the Fife Brook
fishing access, north of Route 2, inMassachusetts.

* personal communication with John Ragonese of the New England Power Company.

1% personal communication with Leo Daley of the Massachusetts Fisheries and Wildlife Division.

A-19 602031



Confidential Attorney Work Product
Areas of Uncertainty

. By using the TMA data to estimate fishing pressure on the Glendale-
Housatonic stretch from 1988 forward, we assume that this Massachusetts
stretch provides equally high quality trout fishing and access as the
Connecticut TMA. This assumption may lead us to overestimate angling
pressure on the Glendale» Housatonic stretch both because accessis .
dightly more limited, the quaity of trout fishing may be slightly lower,

and the Connecticut angling population may, on average, fish more often
than the Massachusetts angling population.

We assume that TMA fishing pressure remained approximately stable
from. 1986 forward. This assumption is based on comments from the CT
DEP's western fishery manager who believes that current TMA fishing
pressures are between 10,000 and 12,000 fishing trips per year.

T = 3 S rme e kit LRI gy pm——
I TSRS e ; g -

Actual Fishing Trips

To edimate the number of fishing trips on the Glendde - Housatonic stretch lost from
1980 forward, we must estimate not only the number of potentid fishing trips, but aso the
number of fishing trips actudly taken during this period. To estimate the number of fishing trips
actually taken to this stretch of the Housatonic from 1980 forward, we use the 1992 fishing
pressure data for the Massachusetts stretch of the Housatonic from the Woods Pond Dam to the

Connecticut  border.
The 1992 Housatonic Cred Survey provides the following data for Section 2 of the river:

The authors estimate a totd of 3,535 + 769 angler hours for Section 2
(approximately 43 miles in length) for May through October, 1992.2‘,’_

The authors estimate an average trip length of 3.0 hours.

Assumptions
Because this source does not provide data specific to the Glendale-

Housatonic stretch, we assume a congtant fishing pressure aong the entire
43 mile length of Section 2 to estimate fishing pressure on the 1.5 mile

Glendale/Housatonic stretch.

¥ Of the 44 anglers interviewed on Section 2.22 were specifically targeting trout and li were targeting
bass. We therefore assume that these anglers represent anglers targeting the patural tout and bass populaions on
this stretch of the fiver.
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. Estimated number of fishing trips per year along Section 2 of the
Housatonic  River:

(3535 angler hourslyear) /(3.0 hourgfishing trip) = 1,178 fishing tripslyear.

. Edtimated number of fishing trips per year per river mile dong Section 2: -
(1,178 fishing tripslyear) / (43 miles) = 27.4 fishing tripsyear/mile.

. Edimated number of fishing trips per year on the Glendade-Housatonic
stretch:

(27.4 fishing trip/year/mile)(1.5 miles) = 41 fishing tripsyear.

. Edimated present value actud fishing trips on the Glendae-Housatonic
stretch between 1980 to-1986.aad-frem 1987 forward (in1996.values):

1980-1987: 476 actud present vaue fishing trips.
1988 forward:

@) 20-year recovery scenario: 1,026 actua present vaue fishing trips;
(i)  50-year recovery scenario: 1,471 actua present vaJ_U(_a fishing trips;

(i) No recovery scenario: 1,783 actua present vaue fishing trips.

Areas of Uncertainty

We believe that current fishing pressure on the Glendale-Housatonic
dretch is higher than the estimated value of 41 fishing trips per year. By
assuming that the fishing pressure is constant throughout the 43 mile
dretch of Section 2, we may underestimate fishing, rates on the Glendale-
Housatonic stretch, which we expect to be higher than average due to the
quality of trout fishing available. The 1992. survey found, however, that
the highest level of activity aong Section 2 occurs between the Woods
Pond and Glendde Dams, which lie upsream of the Glendae-Housatonic
stretch.

Lost Fishing Trips
Edtimated logt fishing trips, 1980 to 1987 (1996 values):
(8,319 potentid trips).- (476 actud trips) = 7,843 logt fishing trips.
Estimated present vaue logt fishing trips, 1988 forward (1996 vaues):
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() 20-year recovery scenario: (65,471 potential trips) » (1,026 actual
trips) = 64,445 logt fishing trips;-

(i)  50-year recovery scenario (93,849 potentid trips) - (1,471 actud
trips) = 92,378 lost fishing trips,

(iii)  No recovery scenario: (113,733 potentid trips) - (1,783 actua trips) = —=
111,950 lost fishing trips.

Thus, we edimate that a total of gpproximady 72,00Q to 120,000 present vaue fishing trips
have been or will be lost as a result of PCB contamination of this stretch of the river.

Areas of Uncertainty
0 If the Housatonic River~were Tiot comtaminated;  the=state- fisheries
department would assessthe entire stretch of the river to determineits
potentid for a seasond put and take trout fishery.” If other sections of the
river were found to provide appropriate conditions, the state might stock
more trout, and our estimate of lost trout fishing trips would be too low.

However, we have only estimated logt trout fishing trips on the Glendde
to Housatonic stretch of the river.

SHEFFIELD TO THE CONNECTICIJT BORDER

The dretch of the Housatonic River from Sheffield to the Connecticut border, which
includes warm water reaches with constant meanders and oxbows, is a relaively popular warm
water and ice fisning area. This dretch, which is approximatdy sx miles in length and 225 to
250 feet wide, is accessble from both Routes 7 and 7a.

A nalysis of Lost Fishing Tri
Potential Fisking Trips

To edimate the number of potentid fishing trips on this stretch of the river (if the river
had not been contaminated with PCBs), we use 1985/86 fishing pressure data per surface area for
the warm water dtretches of the Connecticut Housatonic. Because this stretch is considered a
farly high quaity warm water fishing area, we use data for Lakes Lillmonah and Zoar to mode
potentid fishing pressure on this gretch of the river.

2 personal communication with Ken Simmons of the Massachusetts Fisheries and Wildlife Division.
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In our andysis of lost fishing trips on the New Lenox Road-Woods Pond stretch (see
above), we esimate that 6.4 fishing trips are taken per acre per year on Lakes Lillinonah and
Zoar. To edimae the number of potentiad fishing trips per year for the Sheffield area, we must
first estimate the total surface area of this dretch, then multiply this vaue by the Connecticut
fishing pressure vaue per acre.

We edimate the total surface area of the Sheffield sretch by multiplying -
itslength by its average width:

Total Surface Area = (6 mi)}(5280 fvmi)(238 i) (1 acre/43,560 fi) = 173 acres,
Estimated number of potentid fishing trips per year on the Sheffield area

(6.4 fishing trips/acre/year)( 173 acres) = 1,107 fishing t&Syear.

Present value patential. fishing trips per year on this stretch of the river,
from 1980 forward, assuming (i) a20-year recovery scenario, (ii) a50-
year recovery scenario, and (¥} no recovery (in 1996 values):

(i) 405559 potentid fishing trips,

(i) 52,573 potentid fishing trips,

(iif) 60,990 potentid fishing trips.

Actual Fishing Trips

To edtimate the number of logt fishing trips on this Stretch of the river from 1980 forward,
we must estimate not only the number of potentid fishing nips, but aso the number of trips
actudly taken to this dtretch during this time. To estimate the number of fishing trips taken to
the Sheffield-Connecticut border dtretch of the river, we use the available 1992 data for Section 2
of the river (Woods Pond Dam to the Connecticut border).

In condructing our estimate of logt fishing trips on the Glendale-Housatonic stretch (see
above), we estimate that 27.4 fishing trips occur per river mile per year on Section 2.

To estimate the number of fishing trips that occur per year on the
Sheffield-Connecticut  border stretch  (gpproximatdy 6 miles), we multiply
:his pressure estimate by the length of this stretch:

(274 fishing trips/year/mile)(6 miles) = 164 fishing tripsyear.

002035
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¢ Present value of the estimated totd number of fishing trips from 1980
forward (in 1996 values), assuming (i) a 20-year recovery scenario, (i) a
50-year recovery scenario, and (iii) a no recovery scenario:

(i) 6,009 actua fishing trips.
(i) 7,789 actud fishing trips.
(ili) 9,036 actual fishing trips.

Lo Fishing Trips

Tota present value number of fishing trips on the Sheffield to Connecticut
border stretch lost from 1980 forward (1996 values):

(i) Assuming-Z05edr recovery: (40,559 potential fishing-trips) « (6,009
actud fishing trips) = 34,550 lost fishing trips;

(i) Assuming SO-year recovery (52,573 potentid fishing trips ~ (7,789
actud fishing trips = 44,784 logt fishing trips;

(iii} Assuming no recovery: (60,999 potentia fishing trips) « (9,036 actua fishing
trips) = 5 1,953 logt fishing trips.

Thus, we edimate that a tota f agpproximately 34,000 to 52,000 present vadue fishing trips have
been or will be logt as a result of PCB contamination of this stretch of the river.

REMAINING STRETCHES

The remaining stretches of the river from the GE fadility in PFittsfidd to the Connecticut
border include primarily warm, dow-moving water. These dtretches include the areas between
the Newell Street Bridge in Pittsfield and the Decker boat launch at New Lenox Road
(approximately nine miles in length), the Woods Pond Dam to the Glendde Dam (approximately
13 miles in length), and the railroad trestle north of Housatonic to Sheffidd (gpproximately 16
milesin length), atotal of approximately .38 river miles. However, a 1992 survey found no
fishing activity in the two mile stretch between the Newel Street Bridge and Fred Gamer Park;
therefore, our caculations cover a disance of appmximately 36 river miles. To edtimae the
number of potentid tips (if the river had not been contaminated with devated levels of PCBs),
we assume that these stretches would have been unstocked, but would support sufficient natural
populations of bass and panfish to, generate a moderate level of fishing activity.
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Potential Fishing Tri

Because we do not believe that these dtretches of the river would provide as high qudity
warm water fishing as that avallable in the Woods Pond or Sheffteld area, we do not use fishing
pressure data for Lakes Lillinonah and Zoar to edimate potential fishing rates in these areas.
Instead, we use data for section 4 (from the Route 341 bridge to New Milford), the only other
primarily warm water fishing stretch in Connecticut. The1985/86 study found an average of
1,890 fishing trips per year on this stretch which is approximately 27-kilometers in length (16.8.
miles).

Calculations
Estimated fishing pressure per river mile for the Route 341 to New
Milford stretch:. -~ - it d——
(1,890 fishing nipslyear) /(16.8 miles) = 113 fishing tripsyear/mile.
Edtimated number of potentid fishing trips per year, remaning dsretches
of the river:
(113 fishing trips/year/mile)(36 miles) = 4,068 fishing nipsyear.
Present value estimated potentid fishing trips dong these dtretches of the
river, from 1980 forward assuming (i) a 20-year recovery scenario, (i) a
50-year recovery scenario, and (iii) no, recovety (in 1996 values):
(i) 149,048 potentid fishing trips,
(i) 193,195 potentid fishing trips,
(iii) 224,126 potentid fishing trips.

! | Fishing Tri

To estimate the tota number of fishing trips taken to these dretches of the river from
1980 forward, we use the avalable 1992 data To edimate the actud fishing pressure on the
stretch from the Newell Street Bridge to the Decker boat launch we use 1992 Section 1 data, and
to estimate fishing pressure for the Woods Pond to Glendale and Housatonic to Sheffield
gtretches we use the 1992 Section 2 data.

The 1992 survey found no fishing activity between the Newell Street Bridge and Fred
Gamer Park (gpproximately two miles in length); therefore we will only estimate fishing trips for
the section between Fred Garner Park and the Decker boat launch (approximately seven miles in

length).
002037

IR i
. A-25



Confidential Antorney Work Product

In our-analysis of lost fishing trips in the Woods Pond area (see above), we
edimate that 79.9 fishing trips occur per year per river mile on Section 1 (not including
trips spent on Woods Pond): To edtimate the totdl number of fishing trips actualy taken

per year on the Fred Garner Park-Decker boat launch stretch, we multiply this value by
the length of this stretch:

(79.9 fishing trips/year/mile)(7 miles) = 559 fishing trips/year.

In the andlysis of logt fishing ‘trips for-the Glendale-Housatonic stretch (see above), we
estimate 27.4 fishing trips per year per-mile on Section 2 of the river.

To estimate the number of fishing trips actualy taken on the Woods Pond-
Glendale stretch (13 miles), and the Housatonic-Sheffield stretch (16
miles), we multiply thisfishing pressure value by the total length (29
miles):

(27.4 fishing trips/year/mile)(29 miles) = 795 fishing trips/year.

Totd number of fishing trips actualy taken per year:

(559 fishing trips/year) + (795 fishing tripsyear) = 1,354 fishing tripsyear.
Present value fishing trips actually taken to these stretches, from 1980°
forward (in 1996 values), assuming (i) a 20-year recovery scenario, (i} a
SO-year recovery scenario, and (iii) no recovery.

(i) 49,609 actud fishing trips,

(i) 64,303 actud fishing trips,

(iii) 74,599 actual fishing trips.

Lost Fishing Tri

’ To edtimate the number of logt fishing trips on these dtretches of the river
from 1980 forward, we subtract the number of trips actualy taken from
the potentid number of fishing trips (1996 vaues):

(i) 20-year recovery scenario: (149,048 potential fishing trips) -
(49,609 actud fishing trips) = 99,439 lost fishing trips;

(ii) 50-year recovery scenario: (193,195 potential fishing trips) -
(64,303 actud fishing trips) = 128,892 log fishing trips;
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(iii)  No recovery scenario: (224,126 potential fishing trips) « (74,599
-a&@ fishing trips) = 149,527 logt fishing trips.

Thus, approximately 100,000 to 150,000 present value fishing trips have been or will be logt
aong this dretch of the river.
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Appendix B: Recreational Fishing in Connecticut

CALCULATION OF LOST OR DIMINISHED RECREATIONAL
FISHING TRIPS IN CONNECTICUT
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Appendix B: Recreational Fishing in Connecticut

CALCULATION OF LOST OR DIMINISHED
RECREATIONAL FISHING TRIPS IN CONNECTICUT

INTRODUCTION

cmoe

The following analysls est1mates the effects of dlevated leveis of PCBs on recrestiona
fishing on the Housatonic River in the date of Connecticut Elevated levels of PCBs are present
from the Massachusetts border south to Stevenson Dam a the foot of Lake Zoar (See Exhibit B-
1). In this andyss we address logt fishing trips and fishing trips with reduced enjoyment for
trout anglers in the Housatonic Trout Management Area (TMA) and anglers on the warm water
dretches of the river (south of the Route 341 bridge). We aso address lost fishing trips due to
the state’s decision -pot to—establish-a walleye fishery on the New Milford stretch of the .
Housatonic. For this anaysis, we use three scenarios to bound potential future losses due to the
PCB 'contamination. These include a 20-year recovery period (from 1996 forward), which
assumes that the sources of PCBs are controlled such that fish consumption advisories related to
PCBs ae lifted; a SO-year recovery period, which assumes that clean-up and source control are
less intensve and a longer period of time is required before advisories can be lifted; and no
recovery, which assumes no clean up or source control of the PCB contamination in the
Housatonic. This andyss has been completed for settlement and case management purposes
only, and is based on existing data. Our analysis could be refined through primary data

collection and andyss designed to examine the specific responses of Connecticut anglers to
contamination of the Housaonic River.

TROUT MANAGEMENT AREA

Prior to the time when the state became aware of the PCB contamination of the
Housatonic River,. the Connecticut Department of Environmenta Protection (CT DEP) managed
a sven mile stretch of the Housatonic as a put and teke fishery, stocking approximately 21,500
trout per year. |n the following three years the state reduced and then canceled stocking in
response to public health concerns due to the PCBs.' In 1981. however, in order to maintain the
fishery, the date established a Trout Management Area with catch and release fishing only.

With the establishment of the Housatonic TMA, the nature of the Housatonic trout
fishery changed. During the first year of catch and release management, bait fishing was banned
and only single hook lures were dlowed. Although these redtrictions were lifted in 1982, the

”

! Catch-and-Release Management of a Trout Stream Contaminated with PCBs, Robert D. Orciari and
Gerald H. Leonard, Connecticut Department of Environmental Protection, Inland Fisheries Division, North
American Journal of Fisheries Management, 10:315-329, (1990).

002041
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number of bait and lure anglers has not recovered to the pm-1981 levels’ This may be in part
because these anglers were intent on keeping and potentidly consuming their catch, and that they
therefore left the Housatonic for uncontaminated water bodies or put and take trout fisheries.

To assess the effects of the PCB contamination on the Housatonic trout fishery, we
edtimate the number of fishing nips that we believe would have been taken to this stretch of the
---river if it had not been contaminated with elevated levels of PCBS, and compare this estimate to
the number of trips actudly taken to this stretch during this period.

-

!l . [I [E.l. I'. i

To estimate the number of logt fishing trips due to the PCB contamination on the seven
mile stretch of the Housatonic River that had been managed as a put and take fishery, we make
the following assumptions concerning the management of the fishery. Assuming that the river
had not been contaminated with eevated levels of PCBs, we believe that this sretch would have
remained a put and takefishery (with similar stocking ievels) until 1'987 at which point we
believe that it would have become a catch and release fishery? Without the PCB contamination,
the state might have edtablished catch and release manaqement only on the -fly fishing area,
which makes up the lower three miles of the current TMA.* For thisanalysis, however, we
assume that the entire seven mile sretch would have become a catch and release area in 1987.
To edimate the number of lost fishing trips on this stretch of the river, we estimate both the
number of potential fishing trips, assuming that the river had not been contaminated with
devated levels of PCBs, and the tota number of trips actudly taken to this stretch during this
time

Potentid  Fishing  Trips

To edimate the number of potential fishing trips per year on this seven mile dretch of the
Housatonic, we assume that the stretch would have been managed as a put and take fishery until
1987, after which we assume that it would have been managed as a catch and release fishery.
This analysis is therefore divided into two sections, the first an edimate of potentid put and take
fishing trips from 1978 to 1986, and the second an estimate of potential catch and release fishing
nips from 1987 forward.

? Personal communication with Ed Kluck, former president of the Housatonic Fly Fishing Association.

3 |n 1987. the CT DEP established a trout management area on the Farmington River, a similarly popular,
but uncontaminated, trout fishery. \We therefore assume that the TMA stretch of the Housatonic would have
become a catch and release fishery a thii time rather than in 1981, if the river were not contaminated with PCBs.

4 personal communication with Robert Orciari and Timothy Barry, CT DEP. Bureau of Fisheries.
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§ Take Fishing Tri

Because we lack fishing pressure data for the TMA of the Housatonic River prior to
1976, the year when the public first became aware of the PCB contamination, we cannot use data
specific to the Housatonic to estimate the number of potentid put and take fishing trips on this
stretch of theriver.” Weinstead use put and take fishing pressure data for a stretch of the
Farmington River, another popular trout stream in Connecticut, which is not subject to any health—
advisories.

Below we disouss 1he ddta available and assumptiofis made to edtimate potentid put and
take fishing rates on the Housatonic River between 1978 and 1986, using Farmington River
pressure  data:

From 1982 through 1984, the CT DEP collected fishing rate data for a 5.9
mile (95 kilometer) dretch of the Farmington River from Cdlliiville to
Unionville, in northwesten Connecticut.®

i JE—— PP

The CT DEP socked approximaely 261 adult trout per hectare
surface area’ per year on this stretch of the Farmington River
between 1982 and 1984.

This dudy found an average of approximately 61 fishing nips per
day in the spring, approximately 20 trips per day in the summer,
and gpproximaey eight trips per day in the fall.

We estimate the totd surface area of this stretch of the Farmington River
based on its length (5.9 miles, 95 km) and average width (36 meters).

For the purposes of this study, spring was measured from the opening day
of the fishing season, the third Saturday in April (approximately April
18th) to June 15th (59 days), summer fell from June 16th to Labor Day,
(approximately September 5th, 82 days), and the fal fishing season lasted
from the day after Labor Day (approximately September 6th) till October
3 1gt (56 days).”

$1n 1976, the CT DEP collected 1975 fishing pressure data for Connecticut licensed anglers; however. data
specific to the Housatonic River are not available. In addition, in 1976/77, the CT DEP collected fishing diaries
kept by members of the Housatonic Fly Fiibiig Association (HFFA). Although this sourge provides fishing
pressure information, the data are not representative of the general angling population because the HFFA is made up
of only fly fishermen and because they are on average both avid and experienced anglers. These data were also
oollected fOr years when the public was dready aware o the PCB contamination.

h-and-Release Maragement of a Trout Stream Contaminated with PCBs, (1990).

" Personal communication with William Hyatt, CT DEP Bureau of Fisheries,
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In 1977, prior to management changes due to the PCB contamination, the
CT DEP socked 21,500 adult trout (10 to 12 inches) in the seven mile
dretch of the Housatonic River between Cornwall and West Cornwall.*
We assume tha stocking rates would have remained a this level until the
management change in 1987.

We assume that fishing pressure per stocked_trout would have remaned
constant from 1978 to 1986 on both the Farmington and Housatonic
Rivers. . . g o -

To estimate the total number of fishing trips per year on the reference
stretch of the Farmington River between 1982 and 1984, we multiply the

. number of trips per day per season b%he total number of days }Il:ffh N
season: ST

Spring: (61 fishing trips/day)(59 days) = 3,599 fishing trips.
Summer: (20 fishing trips/day)(82 days) = 1,640 fishing trips.
Fall: (8 fishing trips/day)}(56 days) = 448 fishing trips.

Totd: 5687 fishing tripsyear.

To estimate the tota number of trout stocked per year on the reference
dretch of the Farmington River, we first estimate the totd surface area of

this dretch, and then multiply this vaue bythe stocking rate per surface
area:

(9500 mj(36 m)(| hectare/10,000 m?) = 34.2 hectares.
(261 trout’hectare/year)(34.2 hectares) = 8,926 trout stocked/year.

To estimate the fishing rate per stocked trout on the Farmington, we divide
the estimated totdl number of fishing trips per year by the estimated totd
number of trout stocked per year:

(5,687 fishing tripslyear) /(8,926 trout stocked/year)
= 0.637 tripgftrout stocked.

! Fisheries Management of the Housatonic River, 1981-1995; Salisbury to Kent, Synopsis, Prepared for the
Upper Housatonic River Working Group, Bob Orciari, Connecticut Department of Egvironmental Protection,
Fisheries Division, 1996.
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s Thus, the number of potential put and take fishing trips per year in the
Housatonic TMA, assuming that the river had not been contaminated with
PCBs, is edimated to he:

(21,500 trout stocked/year)(0.637 trips/trout stocked)
= 13,696 fishing trips/year.

. To gstimaté the total number of mpfesent value potential put and take

fishing trips on the Housatonic TMA between 1978 and, 1986, we
caculate the present value of each year's trips (in 1996 vaues):

Exhibit E-2
Potential Put and Take Fishing Trips
Housatonic TMA, 19184986
Pment Value
Year Trips (1996)
1978 13,696 23,317
1979 13,696 22,637 -
1980 13,696 21,978
1981 13,696 21,338
1982 : 13,696 20,716
1983 13,696 20,113
1984 13,696 19,527
1985 13,696 18,958
1986 13,696 18,406
Fotal Present Value: 186,990

. Total estimated present value number of potential put and takefishing

trips for the seven utile dretch of the Housatonic River. 1978-1986 (1996
vaues): 186,991

’ By assuming that the fishing pressure per stocked trout on the reference
gretch of the Farmington River would be approximately equa to that of
the Housatonic TMA (if the Housatonic were not’ contaminated with
devaed leveds of PCBs), we assume-that dl other characteristics such as
water quality, trout habitat, and access are approximately equa for these
two dretches. If the Farmington provides better trout conditions and/or

%Al present value calculations in thii appendix assume a three per cent discount rate.
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access, however, we may be overestimating the potential put and take
fishing pressure per stocked trout on the Housaionic TMA, and therefore

the number of potentid fishing trips.

] We assume tha fishing pressure per stocked trout would have remained
constant from 1978 to 1986 on both the Farmington and Housatonic
Rivers, “Because  stateswide fishing: trends have shown an increased ™~
number of anglers and angler days per year over the last twenty years, thls

« @sumption may underestimate the total number of beselimesteips. - -

. The fishing pressure data for the Farmington River used in this analyss
were collected between 1982 and 1984, after the establishment of the
Housatonic TMA in response to the PCB contamination. It is therefore
possible that the angling population counted on the Farmington River
includes anglers tha may have left the Housatonic due to ether the PCB
contamifidtion“srsthe-tatch and release- management regime. '
therefore overestimate the potentid fishing pressure per stocked trout on
the Housatonic TMA in the absence of elevated levels of PCBs.

Catch and Release Fishine Tri

To estimate the number of potential fishing trips to the seven mile stretch of the
Housatonic River if the river had not been contaminated with PCBs, we assume that this stretch
would have become a catch and release fishery in 1987, based on similar management changes
on uncontaminated rivers in the state. When establishing the Housatonic TMA in 1981,
however, the CT DEP chose to manage only the stretch of the river between Routes 112 and 4,
thereby excluding a one mile stretch (downstream of Route 4) which had -previously been
stocked.” The current TMA instead includes 8.8 miles (14 kilometers), of which the upper 2.8
miles (4.5 km) do not provide good trout habitat. Only the lower 5.9 miles (9.5 kilometers) are
therefore stocked with trout.”

The CT DEP chose to manage the dretch between Routes 112 and 4 because it is easlly
defined by the two road crossings. The dtate reasoned that if they inciuded the one mile stretch
downstream of Route 4, the TMA would lack a defined end, and anglers could potentialy keep
fish and argue that they were unaware that they were fishing in the TMA. Because of public
hedth concerns due to the PCB contamination, the CT DEP decided not to stock this stretch of
the river.

*® Catch-ad-Release Management of a Trout Stregm Contaminated with PCBs, (1990).

W bid.

602047
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To edimate the effect of the PCB contamination on fishing rates on the seven mile stretch
of the river, we must assess the effects on both the stretch which became the TMA, and the one
mile dretch downstream of the TMA. Because fishing pressures are now high on the TMA, and
because this pressure is limited by water releases from the upstream Fals River Dam, we assume
that past fishing pressure on this stretch would not have been greater than that presently seen,
even if the river had not been contaminated with PCBs. For the 59 mile dtretch of the 'I‘MA
therefore, we assume that the resource fully recovered in 1987.

To edtimate the number of logt fishing trips on the seven mile streteh of the Housatonic

-. River from 1987 forward, we therefore only evaluate the number of potcnnal trips on the one

mile sretch -downstream of the TMA. As discussed above, we estimate losses for three

scenarios. a 20-year recovery period, a SO-yearrecovery period, and no future resource recovery.
Beow we lig the avallable data and assumptions used to estimate these values:

In 1985-86, the CT DEP conducted an economic and cred survey of the
Housatonic River from the Massachusetts border to Stevenson Dam."

this study, the river was subdivided into Six sections, of which section 2
represents the TMA. Estimates for 1985 and 1986 show 10,286 angler
days per year on the TMA.

Although fishing pressure data for the Housatonic TMA have not been
collected since 1986, CT DEP fisheries managers believes that the fishing
pressure on the TMA has stabilized a a level between 10,000 and 12,000
fishing trips per year.

We assume that fishing pressures on the one mile dretch downstream of
the current TMA from 1987 forward would reflect those seen on the TMA.
For this andyss we therefore use the available 1985/86 fishing pressure
data (caculated per mile) for the TMA.

. To edimate potentid catch and release fishing pressure from 1987 forward
on the one mile dretch downstream of the TMA, we use the 1985/86 TMA
fishing pressure data (expressed as anglersmile stocked):”

(10,286 trips/5.9 mils'. stocked) = 1,743 fishing tripgmile stocked.

2 An Angler Survey and Economic Study of the Housatonic River Fishery Resource. Timothy Barmry, State
of Connecticut, Department of Environmental Protection, Bureau of Fisheries (1988). [This study will be referred
to as the *1985/86 Connecticut economic and creel survey.”]

# Data in the 1985/86 economic and creel survey of the Housatonic River are reported as angler days
rather than fishing trips. Angier days are defined as a fishing trip completed in the morning and/er evening. For
this analysis. we will assume that an angler day is equivalent to a fishing tip.
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0 Estimated number of potential caich and release fishing trips per year on
this one mile stretch:

(1,743 tripdmile stocked)( 1 mile stockedlyear) = 1,743 fishing tripslyear

Present value estimates of the number of potentiad fishing trips from 1987
forward, assuming (i) a 20-year recovery period, (ii) a 50-year recovery -~
period, and (iii) no resource recovery (1996 values):"'

Q) 45913 potential catch and release tishing trips;
(i 64829 potentid catch and release fishing trips;
(ii) 78,082 potentid catch and release fishing trips.

Areas of Uncertainty
. By assuming that the potential fishing pressure wn the one :ile stretch
downstream of the TMA would reflect that seen in the TMA, we assume
that the natural quality of, and access to, this stretch is approximately

equal to that found in the TMA. This may overestimate potential fishing
pressure aong this stretch because access is relatively limited.

Actual Fishing Trips

To estimate the number of lost fishing trips in the Housatonic TMA, we must estimate
not only the number of potential fishing trips, but also the number of fishing trips taken to this
stretch of the river during thistime. The following post-1977 data are available for the
Housatonic TMA:

The CT DEP reduced stocking in the seven mile stretch of the Housatonic
from the 1977 level (21,500 adult trout) to the following levels between
1978 and 1980:"

1978: 6,000 adult trout
1979: 12,000 adult trout
1980: 0 adult trout

" Throughout this appendix, reported present value fishing trips represent estimates of potential or actual
trips over the time period of the scenario (in this case 1987-2016 for a 20-year recovery, 1987-2046 for a 50-year
recovery and 1987-on for no recovery).

Y Anglers Face Trade-Off on Tainted Stream, Laurie A. O'Neill, New York Times, February 8, 1981.
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. In1981 -through 1984, the CT DEP conducted an angler survey ‘ of the
Housatonic TMA between the third Saturday in April and ch‘tsober 15th.
The results show the following number of fishing trips per year:

1981: 3200 + 800 fishing tips’
1982 6,100 + 900 fishing trips
1983: 5,700 + 900 fishing trips
1984: 3,500 :+ 700 f|sh|ng trips"®

e~

The1985/86 Connecticut ccononuc and cfecl:ttrvey found 10 286 angler
days per year in the TMA.

Assumptions
. We assume that the 5.9 miles of the r|ver that became part of theTMA
recovered fully in 1987, ) —
Because the one mile dretch downstream of the TMA was not stocked
from 198 1 forward, we assume that no trips were taken to this stretch after
this time.
Calcujations
|
. Because we lack data for the number of trips taken to the Housatonid

TMA between 1978 and 1980, we estimate the number of fishing trips
using Farmington River fishing pressure estimates and known stocking
rates:

1978: (6,000 trout stocked)(0.637 tripstrout stocked) = 3,822 fishing trips.
1979: (12,000 trout stocked)(0.637 tripstrout stocked) = 7,644 fishing trips.
1980: (O trout stocked)(0.637 tripgtrout stocked) = O fishing trips.

" Establishment and Evaluation of Two Trout Management Area on the Housatonic and Willimantic
Rivers, Robert Orciari and Charles Phillips, State of Connecticut, Department of Environmental Protection, Bureau
of Fisheries, (1986). Trip estimates are considered conservative (i.e.,#0W) due to a flaw in the sampling design.

" Because survey counts Were not conducted on the opening day weekend or October Lst-E5th in 1981,
values were expanded by 12 percent based ¢n extrapolations of the 1982 data.

" Fiiig rates in 1984 were probably lower than those seen in 1982 and 1983 because of a major flood
during late May through June of that year.
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. To edimate the tota number of actud nips taken to the Housatonic TMA
area between 1978 and 1986, we caculate the present vaue of each years
trips (in 1996 vaues):

Exhibit B-3 .
Actual Fishing Trips:
Housatonic TMA Aren, 1978-1984
. . T e i R i T~
Year | ' Trips per Year
o Trips Present Value
(1996)
1978 3,822+ 6,507
1979 7,644% 12,634
1980 0* 0
1981 i 3200 _ 4,985
1982 |~ 6,100 9,227
1983 5,700 8,371
1984 3,500 4,990
1985 10,286 14,238
1986 10,286 13,824
Total Present Value: 74,776
* Estimated values.

. Total estimated number of fishing trips taken to the Housatonic TMA,
1978-1986 (1996 values):

74,776 actud fishing trips,

Areas of Uncertainty
. When caculating the number of trips taken to the seven mile dretch of the
river, we assume that no trips were taken in 1980 because no trout were
stocked. However there may have been trips targeted toward holdover

trout from previous stockings. We may therefore underestimate the
number of trips taken to this stretch in 1980.

Lost Fishing Trips

For 1978 through 1986, we have estimated both the number of potentid put and teke
fishing nips and the number of trips actudly taken to this gdretch during this time. Because we
assume that the 5.9 mile stretch of the TMA recovered in 1987, however, from-1987 forward we
assume that only the one mile stretch downstream of the TMA was affected by the PCB
contamination, Because no stocking occurredon this stretch during this time, we assume that no

05205
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nips were taken and that all potential catch and release trips on this stretch were lost. To
estimate the totdl number of lost trips on the seven mile dretch of the Housatonic, we therefore
evauate the number of lost trips from 1978 to 1986 (potentid trips minus actud trips), and add
this vaue to the number of lost fishing trips on the one mile stretch from 1987 forward.

Calculations S —

0 Etimated number of present vaue lost fishing trips on the seven mile
stretch of the Housatonic fromi 1978 10 1580, ({y96Values): ~ -

186,991 potentid trips « 74,776 actua trips = 112,215 logt fishing trips.

Estimated number of present vaue lost catch and release fishing trips on
the one mile stretch downstream of the TMA, 1987 forward, assuming.(i)
a 20-year recovery period, (i) a SO year rccovery period, and (iii) no
resource recovery- (1996 values): T L

® 45,913 lost caich and release fishing nips;
(in 64,829 logt catch and release fishing trips;
(iii) 78,082 logt catch and release fishing trips.

Total number of present value lost trips on the seven mile stretch of the
Housatonic, 1978 forward (1996 vaues):

6)) 158,128 logt caich and release fishing trips;
(i) 177,044 logt catch and release fishing trips,
(fify 190,297 lost catch and release fishing nips.

Areas of Uncertainty
. Because this analysis only evaluates lost trout fishing trips in the
Housatonic TMA, it does not estimate logt trips among trout anglers on
other segments of the river. Because no other areas are stocked with trout,
however, trout angling pressure elsewhere is relatively low. We therefore

assume that this analysis captures most of the effect on trout anglers on the
Housatonic River in Connecticut.

. In this analyss, we assume logt fishing trips on this dreich of the river
because stocking rates were reduced due to the PCB contamination. Trout
which were not stocked in the Housatonic TMA, however, were stocked
elsewhere around the state. The CT DEP fisheries managers believe,
however, that the Connecticut angling population still suffered aloss
because of the high value of atrip to the Housatonic TMA, dueto the
natural beauty and high quality trout habitat associated with this area.
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They believe that this vaue is reflected in the willingness of ‘Connecticut
anglers to travel to the Housatonic TMA, even though itis located in a
fairly remote section of the date.

. From 1981 forward, we assume no fishing trips were taken to the one mile
downstream stretch, because this stretch was not stocked. There may,

however, have been trips targeted toward trout that migrate out. of the
TMA. We may therefore underestimate the number of trips taken, and
therefore overestimate--the swmber. of. trips. lost on_thig_stretch of the
Housatonic.
Exhibit B-4
TMA Fishing Pressure
14,000 P— = — - -
12.9001 - Ll mean S :
10,000 « —i
2
e 8,000 - » —~—&—Potential
£ / , —s—Actual
£ 6000. —_—
w
4,000 , / \_
: Ll
2,000 / _
1978 1978 190 1981 1982 1983 1986 1085 198
Yoar

To estimate the number of fishing trips to the Housatonic TMA area with reduced
enjoyment due to the PCB contamination, we assume that only those anglers who would prefer

to consume their catch are affected. Because no data exist on the percentage of anglers on the
Housationic TMA who would prefer to consume their catch, we use the following assumptions to
estimate the number of trips with reduced enjoyment in the Housaionic TMA:

062053
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The 1985/86 Connecticut economic and cred survey provides information
on the percentage of anglers who consume their catch, based on fishing
method and river section fished. This study found the following
consumption rates for fly fishermen:"

Section 1:” 25% (1 out of 4)
Section 2: 4%

Section 3; 33% (2 out of 6)

The small sample sizes Tor sections T and 3 retlect the Scarcity of anglers
_along the unstocked areas surrounding the TMA.

Because both trout and fly fishing rates are greater in section 1 than in
section 3, we assuthie that thefish consumption rate in section 1 more
closdly reflects the potentid consumption rate in the TMA. We therefore
use the 1985/86 consumption rate data for Section 1 as an estimate of
potential rates on the Housatonic TMA.

For this andysis we only estimate losses from 1981 to 1987, the years between the establishment
of catch and release regulations on the Housatonic due to the PCB contamination, and the date
when we believe that this stretch would have become catch and release without the
contamingtion.

Calculations !
To edimate the number of fishing trips with reduced enjoyment, we first

cdculae the present value (1996) of the totd number of fishing trips taken
to the Housatonic TMA between 1981 and 1986:

® We use data specific to fly fishermen because the 1981-84 Housatonic TMA angler survey found that
approximately 85 percent of &l anglers on the Housatonic TMA fly fish, This may lead to an underestimate of
consumption rates for TMA anglers, however, because consumption rates are greater among bait and lure
fishermen. Note that the sample sizes of these surveys are quite small.

® The authors of the 1985/86 study subdivided the Housatonic (from the Massachusetts border to
Stevenson Dam) into six homogenous segments based on the type of fishery supported. Sectien | runs from the
state border to the Route 7 bridge. section 2 runs from Route 7 to the Route 4 bridge, and section 3 runs from the
Route 4 bridge to the Route 341 bridge.

2 The low consumption Tate for section 2 anglers refiects the catch and release management of the TMA.

G02054%
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Exhibit B-5

Totd Fishing Trips.
Housatonic TMA, 1981-1986

Year Trips per Year 1 -
Trips Present Vaue

o _ (1996)

19'“_“_%581—-« e = .':-,.....-_-— 7’@85 I
1982 9,227
1983 8,371
1984 4,990
" 1985 14,238
' 1986 13,824

P Total Present Value: - . 55635 _ ___}

. Estimated number of present val uefishing trips to the Housatonic TMA
with reduced enjoyment (1996 vaues):

(55,635 fishing trips)(25%) = 13,909 fishing trips

Areas of Uncertainty

* This analyss assumes that only those anglers who prefer to consume their
cach experience reduced enjoyment of their fishing nips due to the PCB
contamination. We therefore assume that those anglers who prefer to
rlease ther caich place no additiond value on fishing in uncontaminated
waters. This assumption probably underestimates the tota number-of nips
with reduced enjoyment for those anglers fishing the Housaionic TMA.

For this anadysis we use Housatonic angler consumption rates to estimate
potential consumption rates for TMA anglers (if this segment were neither
catch and release nor contaminated with PCBs). Consumption rates
estimated for Housatonic anglers in 1985/86 do not, however, capture the
percentage of anglers who may have already chosen not to consume their
catch due to the PCBs. Thus, our analysis probably underestimates the
number of anglers who would prefer to consume their caich, and therefore

. underestimates the total number of trips with reduced enjoyment for those
fishing the Housatonic TMA.

In this analysis, we use Section 1 measured consumption rates as an

edimate of potentid consumption rates among Housatonic TMA anglers
(if this stretch were neither catch and release nor contaminated). Because
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of the. small survey sample size for this section (four individuals),
however, this value may not be representative of the entire angling
population, and we may therefore overestimate the percentage of anglers
on the Housatonic who would prefer to consume their caich. A statewide
survey on fishing behavior on 67 dreams found, however, that on average
29 percent of al trout caught in put and take fisheries are released. -
Although this value represents the number of trout released and not the
number. of anglers Whorelease their catch_(and therefore do not plan to
consume ), this value indicates that the percentage of anglerswho do
plan to keep and potentially consume their catch may be much higher than
25 percenEJ

. In this analysis we estimate the number of fishing trips with reduced
enjoyment by multiplying the consumption rate (which refers to anglers)

with the number of fishing trips (which refers to a_niéler da%s%. We do not
know, however, if afglers who consume their &ate “frequently as
the general angling population. Thus, we do not know if this assumption

will lead us to over- or underestimate the totdl number of fishing trips with
reduced enjoyment.

WARM WATER FISHING

The lower stretches of the Housatonic River, includii Lakes Lillinonah and Zoar,
include slower-moving, warmer water than the upper stretches. Although no stocking occurs on
these stretches, the river provides natural habitat for largemouth and smalimouth bass and
miscellaneous panfish and gamefish. Since 1977 there has been a fish consumption advisory on
dl secies in the Housatonic River, however, caich and release regulations have not been placed
on these stretches of the river.? Below we discuss the number of |ost fishing trips and the
number of fishing trips with reduced enjoyment due to the PCB contamination, on the warm
water stretches of the Housatonic.

\ nalysis of Lost Fishing Tri
To estimate the number of lost fishing trips on, the lower Stretches of the river due to the
PCB contamination, we must know both the number of trips taken to the river prior to, and after,

1976, the year when the public first became aware of the contamination. There are no data,
however, on fishing pressure for these angling populations prior to 1985. In addition, because

2 Final Summary Survey Report, N. T. Hagstrom, M. Humpherys, W. A. Hyatt, Connecticut Department
of Environmental Protection, Bureau of Fishertes, in preparation.

B approximately 1990. the consumption advisories were lifted for yellow perch downstream of Bulls
Bridge, yellow perch and sunfish from Lakes Lillinonah and Zoar, and white perch from Lake Zoar.

002056
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the 1985 data will reflect any shift that may have occurred in fishing behavior due to public
awareness of the PCB contaminaion; we have no means of using these data to mode fishing
rates prior to 1976.

. Because We lack the necessary data for this andyss, we cannot quantitatively estimate

- the number of lost fishing trips for this angling population. We do, however, have the following
information:

. There B carrentlyveiy littte fisiimg on-Lakes L|II|nonah and Zoa adde
. from that which occurs during bass fishing tournaments.”*

The two angling populations most greatly impacted by the PCB
contamination are residents of the surrounding area and subsistence
e ' fishermen (primarily Vietnamese-American and Cambodian-American

anglers from the surrounding cities). Flshmg rates among lake residents
T used to be much ‘higher. These subsisierce=saghers opped -fishing the
Housatonic lakes in  gpproximatey 1993, when multilingual  consumption

warnings were posted in this area

~ \nalvsis of Diminished Eni ¢ for Fishine Trins Tal

i To esimate the number of fishing trips on the warm water stretches of the Housatonic
14 with reduced enjoyment due to the PCB contaminaion, we assume that only those anglers who
consume their catch are affected.
.

For this andyss we caculate losses from 1977, the first year after the
public became aware of the PCB contamination, forward.

We only estimate losses for sections 4 through 6 of the Housatonic
River.® The 1985/86 Connecticut economic and cred survey found that,
on average, 48 and 50 percent of anglers on these sections target bass and
panfish/gamefish, respectively. In addition, 66 and 33 percent use bait and
lures, respectively. This population is therefore distinct from that fishing
the TMA region, 95 percent of which target trout, and 90 percent of which
use flies.

3 |nformation on fishing trends and effects due to the PCB contamination were supplied by personal
communication with Stuart Wilson of the Lake Zoar Authority, August 1, 1996.

B As defined in the 1985/86 Connecticut economic and creel survey, section 4 funs-from the Route 341
bridge to New Milford, section § includes L ake Lillinonah (New Milford to the Shepaug Dam), and section 6
includes Lake Zoar (the Shepaug to the Stevenson Dam). ‘

'('“.',—'f..- 002057
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‘The only data available for fishing rates on regions of the Housatonic

River outsde of the TMA ae for 1985.and 1986. For this andyss we
assume that these data reflect fishing rates for 1977 forward. Based on
overd| fishing trends, this assumption probably leads us to overestimate
fishing rates prior to 1985. and underestimate fishing rates from 1987
forward.

The 1985/86 creel survey provides the following information on the
percentag 'a-of-angless consuming their_catch, based on the river section
fished and the type of fishing conducted..

Section 4: 55% (bait)  30% (lure)
Section 5 67% (bat)  22% (lure)
Section 6: 65% (bait)  15% (lure)

To edimate the number of fishing trips with reduced value on sections 4
through 6 of the Housatonic River, we first caculate the totd number of
fishing trips per year. The1985/86 economic creel survey providesthe
following vaues for annud fishing trips:

Section 4: 1426 (bait) 373 (lure)
section 5 6,589 (bait) 5,508 (lure) ‘
Section 6: 4,287 (bait) 2,169 (lure)

To edimate the number of fishing trips with reduced enjoyment per river
section per year, we multiply the total number of trips per section by the
percentage of anglers (bait and lure) who consume their catch:

Section 4:

Bait: (1,426 fishing trips)(55% consume) = 784 fishing trips;
Lure: (373 fishing trips)(30% consume) = 112 fishing trips;

Section 5:

Bait: (6,589 fishing trips}(67% consume) = 4,415 fishing trips;
Lure: (5508 fishing trips)(22% consume) = 1,212 fishing trips;

Section 6:

Bait: (4,287 fishing trips}65% consume) = 2,787 fishing trips,
Lure: (2,169 fishing trips)15% consume) = 325 fishing trips,
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Total number of fishing trips with reduced enjoyment:

Bait: 7,986 fishing trips.
Lure: 1,649 fishing trips.

To estimate the total number of present value. fishing trips with reduced
enjoyment, we caculate the present-value of trips from 1977 foward. As 7 __
dlscussed above we estimate future losses under the following three
: Resctimates=(8-a 20-year recovery period, (i) a 50-year recovery- - gome =
perlod and (|||) no resource-recovery (1996 vaues):

(D Bat: 333398 fishing trips,
Lure 68,842 fishing trips,

(i) Bait 420,065 ﬁsh.mg tnps,

R - s b

(iif) Bait: 480,787 fishing trips.
Lure 99,276 fishing trips.

Areas of Uncertainty

. Because this andysis only assesses losses to anglers in sections 4 through
6 of theriver, we have not addressed |osses to warm water anglers ‘in
sections 1 through 3 of the Housatonic. Our andysis therefore probably
underestimates the number of trips with reduced enjoyment among the
Housatonic warm water fishing population.

. This andysds assumes that only those anglers who consume their catch
experience a reduced vaue in fishing due to the PCB contamination. We
therefore assume that those anglers who prefer not to consume their caich
place no vaue on fishing in uncomaminated waters. This assmnption
probably underestimates the total reduction in vaue of fishing trips for
those anglers fishing sections 4 through 6 of the Housatonic River.

. In this analysis we estimate the number of fishing trips with reduced
enjoyment by multiplying the consumption rate (which refers to anglers)
with the number of fishing trips (which refers to angler days). We do not
know, however, if anglers who consume their catch fish as frequently as
those who do not. Thus, we do not know if this assumption over- or
underestimates the total number of angler trips with reduced enjoyment.

. To edimae the number of fishing trips with reduced enjoyment, we use
data on consumption rates among Housaonic River anglers. This does
not, however, reflect the number of anglers who have already chosen not
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to consume their catch because of the PCBs. Our method of estimating the
number of trips with reduced enjoyment therefore probably underestimates
the tota number.

In March 1996 Connecticut issued a statewide mercury warning for al freshwater fish.
- Under this warning, “high risk” individuas (pregnant women, nursing mothers, children) are
- =~ advised to limit fish consumption from the-state’s waters to-one meal per month. Low -risk™
individuals (the rest of the population) are advised to liiit their consumption to one fish mea per
~= o~ R =gk - These warnings-ere-expecied {0 remain .in effect for at least another.year. As. a-tesuit, _.
-~ some individuals who currently do not consume their-catch from the Housatonic due to PCBs
might not choose to do so even in the absence of PCBs. This advisory, however, is not as widey
known as the PCB advisory, is not as severe, and has been in effect for only one year.

o,

In order to test the sendtivity of our damage estimates to this factor, we cdculate the
number of present value trips with reduced enjoyment assuming no reduced enjoyment due
*“golely to PGBs after 1995 (i.e., assumingteips-with-reduced-enjoyment frem-1977 to 1995).
These results are summarized below Note that we believe that these assumptions will lead us to
severely understate the true number of reduced enjoyment trips.

Total number of present value trips with reduced enjoyment, 1977-1995:

Bait: 296,601 fishing nips
Lure 42,660 fishing trips

WALLEYE FISHERY

In 1992, the Connecticut DEP conducted a scoping analysis to assess potentid gtes for a
managed walleye fishery. The walleye is one of the most popular game fish in North America;
however, prior to 1992 the state of Connecticut had no managed populations of this species. The
purpose of the 1992 study was to establish four experimenta walleye fisheries in Connecticut,
with the intent of stocking four to eght more Stes throughout the state if the managed walleye
populations were found to survive. In ther scoping andyss, CT DBP reviewed dl potentid
Connecticut Stes to assess which provided appropriate natura habitats and were underutifized.

One gte found to be both undcruu{ued and to provide appropriate conditions was the
New Milford stretch of the Housatonic River.?® This sretch of the river is not only underutilii
by anglers, but aso lies near severd population centers and provides extensve shore and canoe
access. Because of the attributes of the area, the CT DEP western fisheries manager believes that
this gte would have been mcIuded not as one of the four initid experimentd Stes, but as one of
the following stocking sites.2” This is especially true because one of the state’s choices for the -

¥ A Proposal to Establish and Assess Walleye Fisheries in Connecticut, Robert D. Orciari, Connecticut
Department of Environmental Protection, Bureau of Natural Resources (1992).

¥ personal communication with Robert Orciari, CT DEP Bureau of Fisheries.
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experimentd walleyefisheries was Lake Waramaug, which drains directly into this sretch of the
Housatonic. Since some walleye stocked in Lake Waramaug would stray into this dtretch of the
river, the CT DEP thought that they would probably stock walleye in this stretch of the
Housatonic as well.

Given the PCB contamination of the river, however, and the fact that walleye are a tade
fish, the state will not choose the Housatonic as a waleye fishery site.2® Because the Sate has
been limited in its management choices by the PCB contamination of the Housatonic River, we

- - g5sume that the public lost the recredtional opportunities that would. have been-associated with a

stocked walleye fishery in this stretch of the river.

In its scoping analysis of potentid waleye fishery stes, the CT DEP dated that it was
_reasonable to expect a walleye fishery to generate greater than 10 angler trips per hectare of river
“stocked per year. TheCT DEP walleye proposd called for initial experimental stocking in 1993,
to produce a caichable walleye population (grester than 15 inches) in 1996. Assuming that a
second round of stocking would begin in 1996, and following the same three-year growth rate,
we assume losses on this stretch of the Housatonic from 1999 forward.

B )

To edimate the number of lost waleye fishing trips per year, we multiply the estimated
number of angler trips per hectare, by the surface area of the proposed walleye fishery on the
Housatonic River (155 hectares):

(155 hectares/year)( 10 tripghectare) = 1,550 lost trips/year.

Present vaue estimates of the number of potentid walleye fishing trips from 1999 forward,
assuming (i) a 20-year recovery period, {ii) a 50-year recovery period, and (iii) no resource
recovery ( 1996 vaues):

(i) 20,094 potential present value waleye fishing trips;
(i) 36915 potentid present vaue waleye fishing trips;
(iii) 48,700 potentid present vaue waleye fishing trips.

# The location of hydroelectric dams on the Housatonic was also cited as a hindrance for walleye stocking

on thii stretch of thc river. Robert Qrciari of the CT DEP Bureau of Fisheries believes, however. that PCBs were
the main obstacle preventing the establishment of a walleye fishery, since hydroelectric dams can be accommodated

for in managing a walleye population.
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Appendix C: -Valuation of Lost and Diminished Trips

VALUATION OF LOST ORDIMINISHED RECREATIONAL
FISHING TRIPS IN MASSACHUSETTS AND-CONNECTICUT
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Appendix C: Valuation of Logt and Diminished Trips

VALUATION OF LOST OR DIMINISHED RECREATIONAL
FISHING TRIPS IN MASSACHUSETTS AND CONNECTICUT

Logt use damages reflect the difference in recreational use vaue of the Housatonic Kiver
fishery with and without contamination, measured as the difference in net economic value, or
softhe -Housatonic River,
the lost use vaue is associated with a reduction in the number of trips due to contamination; the
dished use value is associated with a reduction in the value of trips that were taken as a
result of the imposition of catch-and-release regulations and consumption advisories. |dedly, the
net economic values assigned to these lost or diminished fishing trips would be based on studies
of angler behavior a the Housatonic River or other comparable fisheries in the nearby area;
however, such studies are beyond&e scope of this preliminary assessment. This andyds has
been completed for setiiement and case management purposes only; and “is‘solely based on
exiding data.

While primary data collection and anaysis has not been conducted for this case, the
existing economic literature on recreational fishing provides a number of estimates of net
economic value per fishing day that can be used as proxies for the value of a lost or diminished
fishing trip on the Housaonic River. Because fishing management regimes and recreationa
vaues differ by species, we reviewed the literature addressing values for trout, warmwater and
wdleye angling activities. We did not consider studies that estimated the valie of fishing tips in
the western U.S,, due to expected differences in the characteristics of these fishing experiences
and the nature of the fishing experience a the Housatonic River. Exhibits C-, C-2, and C4
summarize trip values by species from the selected studies. The range in reported trip values
reflects differences in such factors as fishing regulations, characteristics of surveyed anglers,
avalability of dternative dtes, quaity of the fishing experience, species sought, and methods
used to derive these value estimates. '

We cadculate damages for the Connecticit and Massachusetts sections of the Housatonic
River separately. For the Connecticut section of the river, we estimate $60 per lost put-and-take
trout trip, $30 per lost catch-and-release trout trip, $30 per trout trip with reduced enjoyment, $15
per warmwater fishing trip with reduced enjoyment, and $75 per lost wadleye trip.. We goply
these vaues to the edimated number of logt trips to yield totd damage estimates ranging from
aoproximately  $16 to approximatidly $22 million, in 1996 dollars, depending on the recovery
scenario  used.  For the Massachusetts section of the river we estimate lost trip values for
warmwater species to be $15 per trip, catch-and-release tip values for trout to be $30, and put-
and-take trip values for trout to be $60 per trip. We apply these values to the estimated number
of lost trips to yield a total damage estimate ranging from approximately $5 million to
approximately $8 million, in 1996 dollars, again varying based on the recovery scenario used.

CH
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The remainder of this appendix discusses the lost use vaues for trips to the Housatonic
River and presents damage estimaes associated with elevated levels of PCBs. First, for the
Connecticut portion of the river, we edimate lost use damages associated with trout and walleye
fisheries and dished use damages associated with trout and warmwater fisheries. Second,
for the Massachusetts segment of the river, we estimate lost use damages associated with
warmwater and trout fisheries. In the last section, we s ummarize the results of our andysis and
discussitsliitations.

C l. ——

In the state of Connecticut, elevated levels of PCBs led state resource managers to alter
fishery management practices. These management changes resulted in a reduction in the number
of fishing trips taken to the Housatonic, and prohibited amglersfrom keeping their caich. In this
section. we firgt discuss the lost use damages associated with trout and walleye fisheries. We
then discuss diminished use damages associated with trout and warmwater fisheries,

- e

Lost Use

Trout Values

We edtimate two types of trip vaues for trout fishing damages a the Housatonic Trout
Management Area (TMA). The first values put-and-take trips lost at the TMA due ‘to the
imposition of catch-and-release management. The second values the caich-and-release trips logt
on the one mile stretch downstream from the TMA.

Put-and-Take

-As described in Appendix B, prior to public awareness of eevated levels of PCBs in the
Housatonic River, the Connecticut Department of Environmenta Protection (CT DEP) managed
a seven mile dretch of the Housatonic as a put-and-take fishery. Between 1978 and 1981, the
CT DEP reduced its stocking levels in the seven mile stretch of the Housatonic from 1977 levels.
Thus, for three years, anglers experienced reduced and canceled trout stocking. In the
subsequent six years (1981-1987), regulations redricted anglers from Kkeeping ther trout catch.
To edimate the damages associated with the loss of the put-and-take fishery, we use the available
trout fishing literature in Exhibit C-| to edimate a vaue of a logt put-and-take fishing trip. We
reviewed this literature looking for Ste-specific trout studies which represent angler behavior at
put-and-take fisheries. The studies including Connecticut anglers indicate trout fishing day
vaues of $14 to $57. Of these, we focused on the more recent, high quaity Studies likely to
involve limited fishery management. Recognizing the TMA to be an exceptiond trout fishery in
this region, we use the literature and professiond judgment to estimate a $60 vaue per put-and-
teke trip & the TMA.
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o This edimate is damilar to the recent $57.27 edimate generated by Englin,
Lambert, and Shaw (1989).l Englin, et al.'s study covers a broad range of
dtes in seven northeastern states with varying levels of regulation and fishing
quality. Since some of the sites surveyed may have regulated catch or
consumption, this vaue represents, @& minimum, a vaue for a pm-and-take

fishery.

o It is reasonable to assume this value is a lower bound for the value of a put-
and-take trip to the TMA. - N¢t all sites-iticiodad in the Englii et al. study
dtan the high qudity of the TMA. The Housatonic TMA is noted to be not
only a world-class trout fishery, but also one of the five best trout fisheries in
the country. 2 Excluding these lower quality sites from the Englin study
would produce a trip vaue grester than the-estimated $57.27 per trip.

.. -.Catch-and-Release . SR .. ~-y& T--

Them exists a one mile sretch of the Housatonic downstream of Route 4 that had been
previously, but is no longer, stocked due to public hedth concerns. To estimate the damages
associated with the loss of the catch-and-release fishery on this section, we use the available trout
fishing literature in Exhibit C-| to estimate a vaue for a lost cach-and-rdease fishing trip. We
reviewed this literature looking for gSte-specific trout studies which incorporate anglers fishing at
cach-and-release fisheries. The sudies including Connecticut anglers indicate catch-and-release
vaues ranging from $14 to $30. Because this section of the river has the potentid for high
quaity trout fishing, we estimate a $30 per trip vaue for lost catch-and-release fishing trips.

« This vaue represents the upper bound of results i)rcscnted by Barry (1986). In
this Housatonic study, Bary provides two estimates of catch-and-release
fishing on the Housatonic River. $25.05 using the travel cost methodology
and $30.02 usng the contingent valuation methodology. We expect Bary's
values to underestimate the vaue of a trout fishing trip on this section since
these egtimates incorporate a variety of lower-valued species than trout

Brown and Hay (1987) provide an dterndtive vaue of a catch-and-release
trout fishing trip. In this study, the authors estimate the value of a trout
fishing trip in the date of Connecticut to be $14.48. This study provides a

deflat ! Throughout this analysis, We present per trip value estimates in 1996 dollarsusing the GDP implicit price
or.

2 “Despite the State's Reputation for being a Densely Poputated, Developed Region, There
are Still Wi% Times {0 be h&jesgn...Connecticut'segﬁ'-ﬂlc-path Glist%ning Fish%;!g ems,” May 6,p1994.egucﬂ_‘{.nrk

Times, “ Housatonic(PCBs and All) Wins Fame for ItSTrout,* April 21, 1991.
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vadue for trout Stes of varying quaity throughout the state. Again, sSnce this
section of the river has the potentid to provide a high qudity trout fishery, this
result is likely to underestimate the value of a fishing day in this section.

« Our $30 edimate is smilar to that of Walsh et d. (1992) in their review of the
outdoor recreation demand literature from 1968 to 1988. Based on 39
estimates of the economic value of afishing day that they identified from
existing studies, Walsh et a. calculated an average coldwater fishing trip
value of $40.27. We would expect this estimate 10 be higher than $30 per trip,
since this value accounts for unregulated® fT: rferies

Walleve Values

For the waleye fishery, we esimate a per trip veue for lost trips that potentialy could
have occurred if awalleye fishery had been established on the Housatonic. Walleye &re an
especially desirable recreationd fish species; andwe would éxpeciihis-value to exceed the vaue
for trips targeting other fish species on the river. Although very little Ste-specific literature
exids to edimate waleye trip vaues the avalable literature shown in Exhibit C-2 indicates
reported values ranging from $80 to $101 per trip. We use thisinformation, combined with
professond judgment, to generate a conservative estimaie of $75 per trip for the lost walleye

fishery.

+ Fedher, Helerstein and Tomas (1995) vaue a waleye trip in Minnesota a .
$96. |

« Chabonneau and Hay (1978) provide two nationd estimates based on two
different  methodologies. The authors contingent valuation model produces a
result of $80 per trip, and their travel cost model results in a $101 per trip
value.

Our edimate is sgnificantly lower than the $92 per trip average for these three models. We are
unable to use the dte-specific Barry (1986) estimates, because these values do not incorporate
walleye fishing. Neither are we able to compare this to the Walsh et al. (1992) study since
walleye is a "cool" water fish

. * Omitting studies solely addressing recreational fishing in the west, &5 presented in Walsh et al. (1992),
yields an average value of 538.39 in 1996 dollars, Still above the value we apply in thii analysis.
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Exhibit CH
VALUES PER F| HING DAY, TROUT FISHING
Study Authors/ Model Source  of Data Scope of Study Fishing Type Year Value Value
Publication  Date Type {Reported) | (1996§)
Englin, Lambert and Shaw (1996) TCM 1989 NAPAF Freshwater NY. NH, VT, ME, CT, Trout [ 1989, | $47.00 E57.27
Recreational Usr angler survey | MA, Ri i
' i
Barry (1986) CVM | Creel survey of all sections of Connecticut All 1986 $22.14 | $25.05
Housatonic River
Barry (1986) TCM Creel survey of al sections of Connecticut All 1| 1986 $18.47 530.02
Housatonic River j ‘
14 \ ' i
Brown and Hay (1987) CVM | 19.30 National Survey Connecticut “Tropt [ 1980 “$E00 | $14.48
Brown and Hay (1987) CVM | 1980 Naiond Suvey Massachuseits [ Troui : | 1980 $900 | 51629
: g
Connelly, Brown. and Knuth CVM | NY State Angler Survey New York Cold water %" 1988 $1).42 $17.04
(1990) oy i
Brown and Hay (1987) CVM | 1980 Naiond Survey us Trout 11980 $1200 | 52172
e i
Vaughan and Russell (1982) TCM Private Fishing Fee Sites us "l"roui il 1979 $19.49 338.32
i i
Charbonneau and Hay (1979) CVM | 1975 Nationd Survey Us Trout, Land-Tocked Salmon | 1975 $21.00 | 5439
Charbonneau and Hay (1978) TOM | 197 Naiod Survey Us Trout, Land-locked Saimon 7, | 1975 $43.00 | $I1137
]
Charbonneau snd Hay (1978) CVM 1975 National Survey us Sea-run Salmon, Steelhead | 1975 $51.00 | s132.09
Trout S
Charbonneau and Hay (1979) TCM 1975 National Survey us . Sea-run Salmon, Steclhead ] 1975 $63.00 | 116317
Trout -
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Exhibit C-2

VALUES PER FISHING DAY, WALLEYE FISHING

£9°¢°°

Study Authors/ Model Source of Data Scope of Study Fishing Type Year Value Value
Publication Date Type ‘ (Reported) | (1996 8)
[ Featner. Hellersteinand Tomasi (199) | TCM Survey of Stafe angling acfivities Minnesota Walleye, Pike 1989 578.45 $95.59 |
Charbonneau and Hay (1978) CVM 1975 Nafional Survey us Pike; 'Walleye 1975 $31.00 $80.29
"Charbonnesuand Hay (1978) TCM | 1975 National Survey us Bass, Muskie, Pike, Walleye | 1975 $39.00 $101.00
!
| . .
: [ |' \
. i
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Lost Use Dantages

We cdculate lost use damages under each recovery scenario by multiplying the economic
value per fishing trip by the estimate of lost fishing trips for each species and management
scenario, as shown in Exhibit C-3. We edimate put-and-take trout damages to be $6.7 million,
catch-and-release trout damages-to range from $1.4 million to $2.3 million; and walleye damages
to range from $1.5 million to $3.7 million, depending on the recovery scenario. Thus, tota lost
use damages for sections of the.dver-in Connecticutrange from:$9.6 mjllion to $12.7- million,
depending on the recovery scenario assumed.

Exhibit C-3 I
ESTIMATED ECONOMIC DAMAGES FROM LOST USE OF THE
HOUSATONIC RIVER FISHERY IN CONNECTICUT DUE TO PCB
, CONTAMINATION
oo o= (miftions a0 1996 dollars) I
Put-and-Take Trout
(860 per trip)
Present Value Egimate of Number of Estimated Economic
Scenario Lod Fishing Trips Damages
1978 to1986 losses | 112,000 S6.7
Catch-and-Release Trout
(830 per trip) Co
Presnt Vaue Edimate of Number of Estimated Economic
Scenario Lost Fishing Trips Damages
20 year recovery 46,000 $1.4
50 year recovery 65.000 $2.0
No recovery 78.000 $23
Walleye
(575 per trip)
Preent Vaue Edimate of Number of Estimsted Economic
Scenario Lost Fisking Trips Damages
20 year recovery 20,000 515
50 year recovery 37,000 2.8
No recovery 49,000 $3.7
Total
Scenario Total ESimated ECONOMIC Damages Associated with Lost Use
20 year recovery 59.6
SO year recovery S11.5
No recovery 512.7

002063
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Diminished Use

Our approach to valuing reduced enjoyment of trout and warmwater fishing due to the
imposition of the caich-and-release redtrictions is to value the lost ability to keep any fish that are
caught. We edtimate this lost value as the difference in value between a put-and-teke and catch-
and-rlease  trip.  We do not include losses that anglers incur through other behavioral
modifications such as eating fess fish, because we are not able to quantify this margind value
loss. Neither do we include losses associated with subgtituting other stes for the Housatonic,
because we do not have'a fiEisare 1 the numberof divéried Tips. The Housatonic is likdy the
~ ~premier trout fishery in this region, but some-anglers-who caich trout for consumption may have
subdtituted other fisheries for the Housatonic during the catch-and-release years of 1981-1987.
In particular, the put-and-take trout fishery of the Fannington River provides a dretch that is
managed for trout fishing but is located close to a more heavily urbanized area of the dtate than
the Housaonic TMA. Similarly, warmwaer anglers may have subdtituted other warmwater
hebitats, e.g., Candlewood Resarvar, Saugatuck Resarvairs, and Lake Waramaug |n response to
the change in fishing regulafions. TR e

Trout Values

We use the literature listed in Exhibit C-l to estimate the reduced vaue of a trout fishing
trip due to the premature impostion of catch-and-release redrictions. We edimate that anglers
incur damages a least equa to $30 per trip for the inability to consume trout caught on the. TMA
during 1981 to 1987. We calculate this velue as the difference between the velue of a put-and-
teke trip and a catch-and-release trip. As previoudy described, we use the $60 per trip edtimate
as the value of a trout put-and-take trip and the $30 per trip estimate as the vaue of a trout catch-
and-release  trip.

Warmwater Species Values

As mentioned in the previous section, fish consumption advisories on al species posted
on the Housatonic have limbed anmgler activities. We assume warmwater anglers abide by these
advisories and do not keep their catch As a result, anglers incur a reduction in vaue equivaent
to the impogtion of catch-and-release redtrictions on a previoudy unrestricted put-and-take
fishery. We redy on the warmwater Species literature listed in Exhibit C-4 to determine catch-
and-release and put-and-teke vaues. We estimate that anglers incur damages a least equa to
$ 15 per trip resulting from the inability to keep fish caught on warmwater fishing stretches of the
Housatonic  River. We cdculate this value as the difference between the value of a put-and-take
and catch-and-release trip.

C-8 0020(0
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Catch-and-Release

We reviewed the literature in Exhibit C-4 looking for Ste-specific warmwater species
dudies which represent angler behavior at catch-and-release fisheries. The Connecticut studies
indicate trip vaues range from $15 to $30 per trip. Recognizing that the Connecticut studies
SR with higher estimates incorporate highly valued trout fishing, we estimate a | ost catch-and-
e release vaue & $15-per trip for this section of the Housatonic.

=i o This estimate is similar to that of Hay (1988) who providesavalue for bass

L. fishing in the state of Connecticut dunng the time of consumptlon redrictions.
In this study, the author estimates the value of a bass fishing trip in the state of
Connecticut to be $15.34 per trip. We assume warmwater fishing in the
- Housatonic would yield an experience of average value since there are a
number of avalable subgtitute Stes as previoudy mentioned.

_» The Housatonic study by Bary (1986) aso provides e te of the value.
of a catch-and-release trip on the Housatonic. n this st y, Barry provides
two estimates for fishing on the Housatonic River: $25.05 using the travel cost
methodology and $30.02 using the contingent vauation methodology. We

e : assume these values are the upper bound for warmwater angling, because

these results include values for trout fishing.

' s Values from other region-specific, warmwater fishing studies (Connelly,
Brown and Knuth, 1990; Menz and Wilton, 1983) that are the closest
geographicaly to the Housatonic River provide higher trip vaue estimates.
These studies average $41 per warmwater fishing, trip.

1 Put-and-Take

Of the literature we found describing warmwater fishing vaues, we were unable to find a
sudy to dlow us to edtimate the value of a put-and-take warmwater fishing trip. As Exhibit C-4
shows, the studies we found to measure put-and-take values do not geographicaly represent the
Housatonic River site. Therefore, we use the information we developed from trout fishing trips
to estimate a put-and-take value for warmwater fishing.

. . In the case of trout, put-and-take values are double the catch-and-release
| vaues. If we assume this to be the case for warmwater species in generd, the
i put-and-take value of warmwater fishing is $30 per trip. We use this vdue to

estimate the $15 per trip value for the reduced enjoyment of warmwater
fishing activities.

-—
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Exhibit C-4

VALUES PER FISHING DAY, WARMWATERSPECIES FISHING

0200

-_.A ,

e e

Study Authory/ Model Source of Data Scope of Study : Fishing Type  Year Value Value
Publication Date Type s ‘ {Reported) ( 1/9 9 6 §)]
Hay (1988) CVM | 1985 Nationsal Survey Connecticut Bass b.1985 $11.00 51534
Hay (1988) CVM | 1985 National Survey Massachuseits f Bass 7585 $5.00 | $12.55
Barry (1986) 7 CVM | Creel survey of all sections of Connecticut All 1986 $22.14 $25.05
: Housatonic River X
Y ) 1
Rarry (1986) TCM | Crecl survey of all sections of Connecticut l'l All “ 1986 $1847 1 $30.02
Housatonic River lﬁ' b )
Connelly, Brown, and Knuth (1990} CVM | NY State Angler Survey New York h Warmwater 1988 $14.21 $18.04
e i
Menz and Wiiton .(I983) TCM 1976 State Angler Survey St. Lawrence River (J efferson Bass l 1976 $25.99 $63.69
County), New York I\
Menz and Wilton (1983) TCM | 1976 State Angler Survey St, Lawrence River (St Bass 1976 $15.22 $86.31
* Lawrence County), New York .
' |
Charbonneau and Hay (1978} CVM | 1975 National Survey uUs Bass 1975 . $19.00 $49.21
Charbonneau and Hay (1978) CVM | 1975 National Survey Uus Catfish 1975 §i5.00 | $38.85
Vaughn and Russell (1982) TCM | Private Fishing Fee Sites us Catfish 1979 $12.48 $24.67
Charbonneau and Hay (1978) CVM | 1975 National Survey us Al Panfish 1975 $19.00 $49.2]
Charbonneau and Hay (1978) TCM 1975 National Survey us Freshwater 1975 $3800 | $93.42
. Species
Miller and Hay (1984) TCM 1980 National Survey Maine ' Freshwater 1980 $23.00 $41 .62
Species
B

C-10
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We calculate dished use damages for each recovery scenario by multiplying the
economic value per fishing trip by the estimate of logt trips with reduced enjoyment for each
gpecies, as shown in Exhibit C-S. Dhninished use damages range from $3.7 million to $9.1
million, depending on recovery scenario. In addition, we provide an estimate of diminished-use

damages which reflects a scenario in which dished use damages due solely to PCB
contamination end in 1995, the.year in which the statewide mercury advisory was issued. Under

this alternative scenario, dished use damages are approximately $4.1 million. AS noted in

Appendii B, however, we believe that this scenario islikely to significantly understate true

damages.

Exhibit C-5

ESTIMATED ECONOMIC DAMAGES FROM DIMINISHED USE OF THE
"~ HOUSATONIC RIVER FISHERY INCONTECTICUT DUE TO PCB

CONTAMINATION
(millions of 19% dollars)
Troyt
($30 per trip)
Present Value Estimate of _
Scenario Number of Diminished Estimated Economic
Fishing Trips Damages
_11981 to 1986 losses 14,000 s0.4
(815 per trip)
B Present Value Estimate of
Scenario Number  of Diminished Esimated  Economic
Fishing Trips Damages
L O year recovery 402,000 $60
50 year recovery 507,000 $76
INOrecovery 580,000 S8.7
Assuming diminished use
value damages due soldy
| to PCBs end in 1995 249,000 s3.7
s Jotal

ofa Estimated Ecomomic Damages AsCaed

1995

Scenario with Diminished Use®
20 yesr recovery $65

50 year recovery $3.0

[ Norecovery $9.1

| Asuming diminished use value

damages due solely toPCBs end in $4.1

* |ndividual damage estimates may not sum to total dueto rounding.

C-11
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Total Damages

We combine the damage estimates presented in Exhibits C-3 and C-5 to cdculate totd
damages to the Housatonic River in the state of Connecticut. Our totd damage edtimate ranges
from $16 million to $22 million, in 1996 dollars, depending on the recovery scenario used. Note
that under the scenario in which diihed use associated solely with PCBs ends in 1995, total _
damages will range from $13.7 to $16.8 million.

T T == phibit Cs6 - - - N . R |

ESTIMATED ECONOMIC DAMAGES FROM DIMINISHED AND LOST USE OF THE HOUSATONIC
RIVER FISHERY IN CONNECTICUT DUE TO PCB CONTAMINATION

{millions of 1996 doliars)
Estimated Lost Use Estimated Dimjnished | = Total Estimated Lost and
. Scenario Damages Use Damages Diminished Use Damages
- 120 year recovery _ $9.6 $6.5 $16.1
50 yearrecovery | $115 i X e i 3 . e e 3
No resource recovery $12.7 $9.1 $21.8

Massachusetts

In the state of Massachusetts, elevated levels of PCBs led the state to alter fishery
management  practices. We believe that these management shifts resulted in lower numbers of
fishing trips taken. In this section, we discuss the lost use damages associated with warmwater
and trout fisheries on the Massachusetts section of the Housaonic.  \We do not e& mate
diminished use damages for the Massachusetts section of the Housatonic, as the data mecessary
for this andysis are not available '

Wamwater  Species  Vaues

But for the presence of elevated levels of PCBs, we believe that the state would have
actively managed the Housatonic River as a recreational fishery. Currently, anglers either
continue to fish the river (presumably following the posted warnings and then not consuming
their catch), travel elsawhere to fish, or no longer fish. In the absence of elevated levels of PCBs,
anglers could have experienced an undiihed fishing experience on the Housatonic. Exhibit
C-4 presents the literature we used to estimate the value of a lost warmwater fishing day on the
Housatonic in Massachusetts. We focus on site-specific studies that measure the values for
warmwater species under limited management regimes. We found one Massachusetts and two
Connecticut studies that provide values ranging from $13 to $30 per trip. Recognizing tha the
Housatonic-specific  studies with higher estimates incorporate  highly valued trout fishing, we
estimate a $15 per trip value for the loss of warmwater fishing trips on the Massachusetts
Housatonic.

c-12
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o This edtimate is similar to that of Hay (1988) who provides a vaue for bass
fishing in the states of Massachuseits and Connecticut during the time of fish
consumption advisories.  Since the Massachusetts habitat sustained  greater
contamination than Connecticut, but is likely to have been of the same qudlity,
we use the upper bound of these two estimates to value these warmwater trips.
Hay estimates the value of a bass fishing trip in the state of Massachusetts to
be $12.55 per trip, and in the dtate of Connecticut to be $15.34 per trip. The
estimates represent lower bound vaues of an unmanaged warmwater fishing
trip in these dates, because they average warmwater fishing throughout each,
date and include sites under consumption advisories such as the Housatonic.

-~

o The $15 estimate we yse is within the bounds of Walsh et al. (1992) in their
review of the outdoor recreation demand literature from 1968 to 1988, Based
on 23 edimates of the economic vaue of a fishing day that they identified
from exiging studies, WaJsh e aJ caquIar[e an average warmwater fishing tr|p

~ = value of $30.97. We weeliegpect : :
since these studies may mclude unreguIaIed fisheries not experiencing
consumption  advisories.

Our review of warmwater-specific studies shows our per trip figure to be a conservaive
edimate of trip vaue. Per trip vaues from al warmwater fishing studies (Exhibit C-4) across
the U.S. range from $13 to $101.

Trout Vaues

As discussed for Connecticut trout fishing losses, we estimate o types Of trip values for
trout fishing damages in Massachusetts. We firgt value logt put-and-take trips due to the PCB
contamination in the river. We then value the lost c& h-and-release trips, that would have
occurred if the dtate had implemented a catch-and-release trout fishery.

Put-and-Take

In the absence of elevated levels of PCBs, we assume the high quaity trout habitat of the
Glendale-Housatonic  stretch would have been managed as a put-and-teke fishery from 1980 to
1987. Based on the same principles we used to vaue a trip a the TMA, we rely on the literature
liged in Exhibit C| to esimate a trip value for the Massachusetts section of the river. We
consder gte-specific trout studies that measure trip vaues for anglers at a put-and-take fishery.
The values for these studies range from $ 16 to 857 per trip. Because this section of the river has
the potentia to be a trophy trout fishery, similar to the Connecticut TMA, we estimate a $60 per
trip value to estimate damages associated with the lost put-and-take fishing trips.

o This edimate is sSmilar to the S57.27 edtimate by Englin, Lambert, and Shaw
(1989).
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¢+ x reasonable s« sweon «=n $60 per trip vaue is a lower bound estimate of
the vdue of a put-and-take trout fishing day in the Massachusetits section of
the Housatonic. Other sitesincluded in Englin et al.'s study cover a broad
range of gtes in seven northeastern dtates a various levels of regulation and
fishing quaity. This ste has the potentia to be a trophy trout fishery and has a
habitat closdy related to the highly-vaued Connectict TMA.

Catch-and-Release

Assuming the state would have imposed catch-and-release redtrictions on the river from
1988 onward, we estimate a value of a catch-and-release trout fishing trip using the same
principals as we did for the TMA. The literature in Exhibit C-I shows per trip vaues from 4l
trout fishing studies range from $14 to $163 per trip. However, we, focus on site-specific
literature likely to meesure catch-and-ml-ease values. Of these, the ones most closdy related to
this section of the river are Massachusetts and Connecticut studies with values ranging from $14
6'$30 per trip. We edtimate a-vatue that-we think most-closely represents-theconditions & this
section of theriver, and use a$§30 per trip value to estimate catch-and-rel ease damages for
warmwater fishing.

« This value represents the upper bound of results presented by Barry (1986). In
this Housatonic study, Barry provides two estimates for catch-and-release
fishing on the Housatonic River: $25.05 using the travel cost methodology
and $30.02 using the contingent vauation methodology. We expect Barry's
vaues to underestimate the vaue of a trout trip on this section since these :
estimates incorporate a variety of lower-valued species than trout.

« Brown and Hay (1987) provide a catch-and-release trout fishing trip vaue for
the state of Massachusetts. In this study, the authors estimate a value of
$ 16.29 per trip. We would expect this trip vaue to be an underestimate since
the Housatonic has the potentia to be a trophy trout fishery.

« The $30 edimate we use is below that of Walsh et d. (1992) in ther review of
the outdoor recregtion demand literature from 1968 to 1988. Based on 39
estimates of the economic value of a fishing day that they identified from
exiging study, Walsh et d. caculated an average coldwater fishing trip vaue
of 840.27. We would expect this estimate to be higher than $30 per trip since

this estimate accounts for put-and-take, catch-and-release, and unregulated
fisheries. *

_ $ Omitting studies solely addressing recreational fishing in the west, as presented in Walsh et al. (1992).
yields an average value of $38.39in 1996 dollars, still above the value we apply in thisanalysis.

C-14
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Log Use Damages

We esimate a range of $5 million to $8 million in lost use damages by multiplying the
economic vaue per fishing trip by the estimate of lost fishing trips.

« We firg cdculate damages associated with warmwater fishing trips at various
locations dong the Housatonic, as shown in Exhibit C-7.

JF"

= h
Exhibit C-7
ESTIMATED ECONOMIC DAMAGES FROM LOST USE OF THE
HOUSATONIC WARMWATER FISHERY IN MASSACHUSETTS DUE TO
PCB CONTAMINATION
Wermwater Species
_%(&L_ig@;_qj,l_m dollars) i
Estimated Economic
Estimated Number of Damugu‘
Site | Seenario Lost Trips | ($15 pe trip)

New Lenox Road to Woodis Pond

20-year recovery 39,000 SO.6

S0-year recovery 51,000 0.8

_ No recovery 59,000 se9

Sheffield 0 Connecticut Border

20-year recovery 32,000 50.5i

50-year recovery 45,000 Q.7

No recovery 52,000 $0.8
Remaining Housatonic Stretches ]

20-year recovery 99,000 $L1.5

50-year recovery 129,000 519

No recovery 150,000 $2.3
Total '

20-year recovery 173,000 52.6%

50-year recovery 225,000 $3.4

No recovery 261,000 $4.0

« We then determine the damages associated with trout fishing in the Glendale-
Housatonic stretch, as shown in Exhibit C-8.

% Individuad damage estimates may not sum to total due to rounding.
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Exhibit C-8
ESTIMATED ECONOMIC DAMAGES FROM LOST USE OF THE
HOUSATONIC RIVER FISHERY IN MASSACHUSETTS DUE TO PCB
CONTAMINATION
(millions of 1996 doliars)
Estimated Number Estimated Ecoaomic ]
Regulatory Regime of Lost Trips ) Damages - -
Put-and-Tzke Trout {1980-- ' - -
1987) ($60 per trip) 8,000 $0.5
Catch-and-Release Trout
{1988- ) (830 pertrip)
20-year recovery 64,000 : : 519
50-year recovery 92,000 328
Norecovery - 112,000 334
Total i
20-year recovery 72,000 . $24
50-year recovery 100,600 £33
No roaziccy 120,000 2.0

Finally, we estimate total damages to the Housatooic River in the state of
Massachusetts due to PCB contamination to be between approximately $5 .
million and $8 million, in 1996 dollars, as shown in Exhibit C-9. '

Exhibit C-9
ESTIMATED ECONOMIC DAMAGES FROM LOST USE OF
THE HOUSATONIC RIVER FISHERY IN MASSACHUSETTS
DUE TO PCB CONTAMINATION
(millions 1996 dollars)
Scenario/Species Type Estimated Lost Use Damages

20-year recovery

Warmwater Fishing S2.6

Trout Fishing 524

TOTAL $5.0
50-year recovery

Warmwater Fishing s3.4

Trout Fiihii $3.3

TOTAL $6.7
No Recovery

Warmwater Fishing $4.0

Trout Fishing $3.9

TOTAL $7.9
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We edimate totd economic damages from lost and diminished use of the Housatonic
River fishery in Connecticut and Massachusetts to be 821.1 million to $29.7 million (1996
dollars), depending on the recovery scenario. The Connecticut damages make up the greater
portion of this range a $16.1 million to $21.8 million. We edtimate Massachusetts damages*to
be between $5 million and $8 million.

This damage estimate is based on existing data A more precise damage estimate could
be obtaned with additionad data gathered specificdly for the Housatonic dtuation. For example,
angler surveys and travel cost or contingent valuation studies could be conducted to obtain
economic values and use levels that pertain directly to the kinds and qudity of fishing available
a the Housatonic. In addition, surveys of Housatonic anglers and potentid anglers could be used
to determine the extent to which the posting of hedth warnings and curtaillment of stocking due
to PCB contamination provoked the sharp drop in public use of the fishery that occurred in the
1980s. Whether new estimates based on additional data would belower or higher than the
current estimates can not be determined a this time. There are a number of additiona factors
that may cause components of this analyss to be ether under- or overestimaies of the true
damages. These factors are summarized below.

o The walleye trip damages may be under- or overestimates of the true damages,
because wadleye trip values for the staie of Connecticut were not available. To
the extent that the vaue of Connecticut waleye trips differ from the estimate
we deived from the two nationd and one State studies, our results will be
biased.

« To estimate the reduced value of trips resulting from the imposition of
consumption advisories in Connecticut, we used the information we
developed from trout fishing trips to estimate a relaionship between the value
of catch-and-release and put-and-take warmwater fishing trips. To the extent
that the true relationship differs from our assumption, we would have biased
esimates of the diminished vaue of these warmwater trips.

« Inthisanalysiswe assume Connecticut warmwater anglers abide by fish
consumption advisories and do not keep ther catch. Our diminished vaue
results for warmwater species may be overestimates of the true damages if
anglers ignore this advisory.

« The method we use to calculate diminished use damages is the difference
between catch-and-release and put-and-take values. The catch-and-release
vaues may, however, overestimate the true catch-and-release vaue of the
Housatonic fishery. Anglers may have an even smdler vaue per trip not only
because they cannot keep their catch, but aso because they are aware of the
extensive PCB contamination in the fishery. Also, we do not estimate
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diminished use damages for the Massachusetts portion of the river because the
data -necessary for this analysis are not available. For these reasons, our

analysis may understate diminished use damages.
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Appendix P:  Recreational Boating

CALCULATION AND VALUATION OF LOST BOATING TRIPS
IN MASSACHUSETTS AND CONNECTICUT
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Appendix D: Recreational Boating

CALCULATION AND VALUATION OF LOST BOATING TRIPS
IN MASSACHUSETTS AND CONNECTICUT

INTRODUCTION ~

The following anafysisestimates the -effects.of devated levels of PCBs on recreationd
boating on the Housatonic Rivet in Connecticut and Massachusetts. The Connecticut dtretch of
the Housatonic River provides recreationd boating opportunities for two distinct populations.
The upstream area, which includes fairly fast moving, cold water, including some rapids,
includes a ten mile stretch popular among whitewater boaters (i.e, canoers and kayakers). In
contrast, the downstream lakes, Lakes Lillinonah and Zoar, provide boating opportunities for

_power boats and water skiers. The Massachusettsstretch of the Housatonic River includes

primarily flat; Slowsrovitgwarm water, s8ctions of which provide upigue experiences due to. the
avallable solitude, the rurd character and aesthetic beauty of the land, and opportunities to view
wildlife.

We believe that the high current level of use on the whitewatet sretch of the Housatonic
in Connecticut indicates that boating rates on this stretch are not currently affected by the
presence of elevated levels of PCBs. Because we lack data for boating rates on the downstream
lakes in Connecticut, we are unabl e to assess the effects of the PCB contamination on this
recregtiond resource. In this andyss, therefore, we only assess tecteationa boating losses on
the Massachusetts stretch of the Housatonic River.

This andyss has been completed for settlement and case management purposes only, and
IS basad on exiding data. Our estimates could be refined through primary data collection and

andyss designed to examine the specific response of Massachusetts and Cormecticut boaters to
contamination of the Housatonic River.

MASSACHUSETTS

The Massachusetts gretch of the Housatonic River includes primarily flat, dow-moving
warm waet meandering through Berkshire County to the Connecticut border. Two stretches of
this rivet popular among boaters are the stretch from the John Decker boat launch at New Lenox
Road to Woods Pond, and the stretch from Ashley Fals past Bartholomew’s Cobble to the Fdls
Rivet Dam in Connecticut. Both of these stretches provide unigque experiences due to the
avalable solitude, the rurd character and aesthetic beauty of the land, and opportunities to view
wildlife. -

To edimae the effects of PCB contaminaion in the Housatonic River on boating rates
adong the Massachusetts stretch of the river, one could compare boating rates onthe river prior to
1976, the year when the public first became aware of the contamination, with rates after 1976.
The Massachusetts stretch of the Housatonic was not, however, heavily boated prior to 1976, due
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to other water qudity issues and the lower overdl popularity of boating during that period. We
therefore assess the effects of the PCB contamindtion on boaing rates on the Housatonic River
by comparing current boating use of the two popular stretches of the Massachuseits Housatonic
to our estimate of the potentiadl boating raies on these dretches, (i.e, the estimated rate of use had
the river not been contaminated with elevated levels of PCBs). Because of the high levels of
PCBs preeent in the Massachuseits stretch of the Housatonic, and the &responding negative
public attitude towards recreational uses of the river, we assume that without substantial clean-up--
and contaminant source control, boating levels will continue to be depressed. In edimating lost
boatmg opportunitiesfor zhe ¢ Massachusetts stretch of thc river, we cal culate |OSS€S under two

“and the seoond assuming osses co&n&g in perpetuity.

Analvsis of Lost Boating D
To esimate the totd number of lost boating days on the Massachuseits stretch of the

" Héusatonic River, we compare the pumber of potentid boating trips{(assuming that the river did

not contain elevated levels of PCBs), with the number of boating trips actudly taken to a popular
stretch of the river in Connecticut. We define a boating trip as a one-day trip on the river by an
individual.

‘Potentid  Boating Rates

One measure of the annua number of potential boating trips on the Massachuseits stretch
of the Housatonic River would be actual boating rates on an uncontaminated river with
comparable natural and regiond demographic characteristics. No recreationd boating data exidt,
however, for such a river in Massachusetts. To model potentiadl boating use of the Massachuseits
dretch, we therefore use boating data for a popular ten mile dretch of the Housatonic River in
comlecticut.

The ten mile stretch of the Housatonic River from below the Falls River Dam to the
Housatonic Meadows State Park in Connecticut is a popular canoeing and kayaking area. This
gretch is made up of two stretches, the first from the Fals River Dam to the covered bridge in
West Cornwall (six miles in length), and the second from the covered bridge to the Housatonic
Meadows State Park (four miles in length). The entire stretch winds through a beautiful rural
aea of northeastern Connecticut. Aside from a brief stretch of whitewater just below the dam,
thefirst six mile stretch includes primarily flat water. The second stretch, from the covered
bridge to Housatonic Meadows, however, includes Class | and || whitewater rapids’ Because
the characterigtics of the upper sx mile dretch of the river in Connecticut are more comparable
to the Massachusetts stretch of the Housatonic, we estimate potential boating rates on the
Massachusetts Housatonic using estimated boating rates for this stretch of the river.

' Whitewater rapids range in difficulty from Class | to Class VI. with the latter the more difficult.

0602085
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Available Data

No studies have been conducted to measure boating rates on the Connecticut Housatonic.
To construct an estimate, we contacted the two main boating outfitters that provide rental
equipment for this stretch of the river.” Both outfitters provide transportation to and from the put-
in and take-out locations along this stretch. Phone interviews with these outfitters provided the
following information:’

.-.Clarke Outdoors outfits approximately 150 boaters each weekend day
from mid April to mid October {27 weekends).

. Clarke Outdoors outfits apprgximately 30 to 50 people per week&y
during the summer (from Memorial Day to Labor Day, 70 weekdays
total).

River Running Expeditions conducts approxunately the same level of
““business as Clarke Outdoors, = S

Approximately rive percent of dl boaters who rent equipment from Clake
Outdoors boat only the six mile dretch from the Fals River Dam to the
covered bridge in West Cornwal (i.e, the lower portion of this section is
far more popular than the upper stretch).

To edimate the total number of potentia boating trips on the Massachusetts stretch of the
river from 1976 forward, we assume that current boating rates reflect trends from 1990 forward.
To be conservaive, we. estimate the number of potentid boating trips on the Massachuseits
stretch by assuming that no trips would have occurred along the river prior to 1990 in the
absence of eevated levels of PCBs, even though the water qudity of the Massachusetts stretch
improved dramaticaly from 1980 forward.®

! Clarke Qutdoors, in Comwall (contact, Jennifer Clarke), and River Running Expeditions, in Falls Village
(contact, Joan Manasse).

} Because Joan Manasse of River Rumning Expeditions was unwilling to provide boating rate information,
we obtained information for both outfitters from Jennifer Clarke of Clarke Outdoors.

' 1990 is the first year for which reliable boating data are available.

5 Parsond communication with Tom Keefe of the Massachuseits Fisheries and Wildlife Division.
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Calculations

. The number of individuas renting boats per year on weekend days from
Clarke Outdoors.

(150 people/weckend day)(2 days/weekend)(27 weckends'year) = 8,100
boaters/year.

The number of individuals renting boats per year on weekdays from
- Clarke-Gutdoors, assuming an average of 40 People per weekday:

(40 people/weekday)(70 weekdays/year) = 2,800 boatersyear.
The number of individuas renting boats per year from Clarke Outdoors.

(8,100 weekend boaters) + (2.800 weekday boaters) = 10,900 total
. 2. DOBLETS/yeAr,

ol_l!:‘l' PR,

The number of individuals renting boats per year from both Clarke
Outdoors and River Running Expeditions, assuming tha rentd rates at
River Running Expeditions are approximately equal to those seen at
Clarke Outdoors.

(10,900 boaters/year)(2) = 21,800 total boaters’year = 21,800 tota boating
tripslyear. .

The number of boating trips per year targeted toward the upper six mile
dretch from the Falls River Dam to the covered bridge a West Cornwall:

(21,800 boating trips/year)(5%) = 1,090 boating trips/year.

The number of boating nips per year on each of the two popular stretches
of the Housatonic River in Massachusetts assuming the river had not been
contaminated with PCBs.

1,090 boating trips per year.

Present value potentid boating trips on each of the popular stretches of the
Massachusetts Housatonic, from 1990 forward (1996 values)?

44,685 potential present value boating trips per dtretch.

¢ All present value calculations in this Appendix use a three percent real discount rate.
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Thus, based on the assumptions described above, we estimate that approximately 45,000
boating trips would have been taken dong each of the two popular sretches of the Housatonic
River in Massachusetts, in the absence of elevated PCB contamination.

Actua Boating Rates

No studies have been conducted on boating rates on either of the two pop&r
Massachusetts stretches of the Housatonic River. To estimate the number of actua boating trips

- pér* year on these stretches; we use commercial data collected from outfitters whd provide

equipment and/or who conduct. guided tours of these two stretches of the river.” The two
dretches along which boat tours are conducted include the stretch from the Decker boat launch at
New Lenox Road to Woods Pond, and the stretch from Ashley Falls, past Bartholomew’s
Cobble, to the Fdls River Dam in Connecticut.

Phone interviews with commercia outfitters and tour groups provided the following

et

“information: P sooun S

The Massachusetts Audubon Society conducts guided nature tours of the
Housatonic River from the Decker boat launch to Woods Pond From

1990 to 1995, an average of 77 families participated per year.

. Canyon Ranch Spa takes, & mogt, 90 to 110 boaters on the Decker boat
launch/Woods Pond gtretch of the river per year.

Man Street Sport and Leisure (Lenox, Massachusetts) conducts bosting
tours of the Decker to Woods Pond stretch of the Housatonic. We
edimate that approximately 300 boaters participate in these trips per year.*

. Berkshire Hiking Holidays conducts guided tours both of the Decker boat
launch’Woods Pond dretch and the Ashley FalgBartholomew's Cobble
stretch. Approximately 50 boaters participate in these trips per year.

7 These outfitters/tour groups include: the Massachusetts Audubon Society, the Canyon Ranch Spa, Main
Street Sport and Leisure, Berkshire Hikiig Holidays, the Trustees of the Reservation (Bartholomew's Cobble), and

Gaffer's Qutdoors.

* Personal communication with Richard Wotler of Berkshire Hiking Holidays.
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. The Trustees of the Reservation conducts guided tours of the stretch from
Ashley Fallspast Bartholomew’s Cobble to the Falls Village Dam. Until
1995, the number of participants was approximately 50 to 100 per year.
Since9 1995, the number has increased to gpproximately 200 boaters per
year.

We have not been able to contact Mike Gaffer of Gaffer's Outdoors.

— - =

All outfitters responded that they inform those renting boats and those participating in guided
tours that the river contains elevated levels of PCBs.

To use the data described above to estimate actud boating rates on the two dtretches of
the Massachusetts Housatonic, we make the following assumptions.

o To estimate the totd number 6 boaters participating in the Massachusetts
Audubon nature tours, we assume tha the average boating group Sze is
approximaiely 2.5 individuals.®

. We assume that the number of boaters participating in Berkshire Hiking
Holiday tours is distributed gpproximately evenly between the two popular
dretches of the Massachusetts Housatonic.

* Because we lack data for Gaffer's Outdoors, we use the average number of
individual boaters for all other outfitters to éstimate the number of
individuals outfitted by Gaffer's Outdoors. In addition, we assume that
these trips are equaly divided between the two popular dretches of the
river.

When estimating the number of actua trips taken to the Massachusetts stretch of the
Housatonic, we separately evaluaie boating use of the two popular stretches of tbe ‘Housatonic
River, To edimate the total number of trips taken, we use the avalable data in the following
manner:

* The number of participants on these trips increased in 1995 because the Trustees of the Reservation
purchased more canoes. - .

“ Thii estimate is based on the value reported for the average size Of non-motorized boating parties for
those boating on the Deerfield River in Massachusetts.
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. To estimate the number of actual trips from 1990 forward on the Decker
launch/Woods Pond dretch, we use the available Massachusetts Audubon
Society data for 1990 forward, the current data for the Canyon Ranch Spa,
Main Street Sport and Leisure, Berkshire Hiking Holidays, and the
estimated data for Gaffer's Outdoors.

. To estimate the-number of annual trips from 1990 to 1995 for the Ashley. -

‘ FalsFdls Village stretch, we use the pm-1995 data for the Trustees of the
Reservation, current data for Berkshire Hiking Holidays, and estimated
data for Gaffer's Outdoors.

. To edimate the number of annud trips from 1995 forward for the Ashley’
Falis/Falls Village stretch, we use the 1995 data for the Trustees of the

WBE

data for Gaﬁer S Outdoors )

The results of this andysis ae summarized in Exhibit D-l. The calculations we performed are
detailed  below.

Exhibit D-l
ESTIMATED CURRENT BOATING RATES
MASSACHUSETTS STRETCH OF THE HOUSATONIC RIVER
Estimated Use
River Stretch Years (boating trips per year)

Decker Launch to
Woods Pond 1990 forward 689
Ashley Fallsto 1990 - {994 184
Falls Village, CT

1005 forward 309

Calculations

. Edtimated number of boaters per year participating in the Massachusetts
Audubon Society nature tours, 1990 to 1995:

(76.7 parties/year)(2.5 individuals/party) = 192 individual boaters per year.

Total number of current trips on both stretches of the Massachusetts
Housatonic  River:
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Adley Fdis to Fdls Village Dam:

o : Estimated number of Berkshire Hiking Holiday boaters on the Ashley
: ‘Falls/Falls Village Dam dretch of the river:

-

(50 boaters/year)*(0.5) = 25 boatersyear.
T . Etimaed number of Gaffer Outdoors boaters on the Ashley Falls/Falls

__{.‘ E Village Dam dtretch of the river: o
(168 boaters/year)*(0.5) = 84 boaters/year.
I :
L. : Total estimated number of ‘boaters per year on the Ashley Falls/Falls
““““ - Village Dam stretch of the Massachusetts Housatonic, 1990 to 1994
44
: kK Berkshire Hiking Holidays 25 hoaterslyear.
Frmesn o Trustees of the'Reservation:™ 75 boaters/year.- - FrmeiT
r Gaffer's Outdoors (estimated): 84 boatersyear.
L.
.- Totd (usng avalable data): 184 boatersyear.
3 : Total estimated number of boaters per year on the Ashley Fallg/Falls
Village Dam dretch of the Massachusetts Housatonic, 1995 forward:
13
- Berkshire  Hiking Holidays: 25 boaters/year.
Trustees of the Reservation: 200 boaterslyear.
Gaffer's Outdoors (estimated): 84 boatersyear.
Totd (usng avalable data): 309 boaterdyear.
. present value estimated number of actua boaters on the Ashley Falls/Falls
Village Dam dretch of the Massachusetts Housatonic, 1990 to 1994 (1996
vaues):
1,036 actua boating trips, 1990-1994.
present value edimated number of actud boaters on the Asnley Falg/Fals
Village Dam dretch of the Massachusetts Housatonic, 1995 forward (1996
L vaues):
Assuming resource use recovers to baseline within 20 years (i.e., 184
_ boaters/year, 1990-1994, 309 boaters/year 1995-2015, 1.090 boatersyear,
e 20 16 on): 25,774
EL_ Assuming no recovery of resource use to basdine 10,927.
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. Total present vaue of the estimated number of actua boating trips to the
Ashley FdlgFdls Village Dam dretch of the Housatonic, 1990 forward
(1996 values):

Assuming 20 year recovery of resource use to baseline: (1,036 actual
trips) + (10,927 actud trips) = 11,963 actud trips.

Assuming no recovery of resource use to basding (1,036 actual trips) +
(25,774 actud trips) = 26,810 actua trips.

mmem = v

Log Boating Trips

Based on the Connecticut Housatonic data, we assume that each of the two popular
stretches of the Massachusetts Housatonic would support approximately ‘1,090 boating trips per
year. To edimate the totad number of lost boating trips on each stretch, we subtract from the
potential number of trips the number of trips actually saken to the river,

Estimated present vaue lost boating trips on the Decker Launch/Woods
Pond dtretch, 1990 forward (1996 vaues):

ing recovery of resource use to baseline in 20 years. (44,685
potentid boating trips) - (36,133 actua boating trips) = 8552 lost boating
trips.

Assuming no recovery of resource use to baseline: (44,685 potential
boating trips) - (28,738 actua boating trips) = 15,947 lost boating trips.

Estimated present vaue lost boating trips on the Ashley Falls/Falls Village
Dam diretch, 1990 forward (1996 values):

Assuming recovery of resource use to baseline in 20 years: (44,685
potential boating trips) - (26,810 actual boating trips) = 17,875 lost
boating trips.

Assuming no recovery of resource use to baseline: (44,685 potential
boating hips) - (11,963 actua boating trips) = 32,722 lost boating trips.

Thus, based on this andysis we estimate losses of 8,000 to 16,000 boating opportunities
on the Decker launch/Wood Pond diretch, and losses of 18,000 to 33,000 boating opportunities
on the Ashley Falls stretch These ranges reflect differing assumptions regarding the likely
recovery period for the resource. These lost use estimates are based on edtimated yearly potentia
use of approximately 1,100 trips per year on each dtretch, versus an estimated current yearly use
of approximately 700 and 300 trips on the Woods Pond and Ashley Fals dretches, respectively.
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Areas of Uncerfainty -

The characteristics of the Massachusetts stretch of the Housatonic River
are Most cfosely reflected by the six mile Connecticut stretch from the
Fdls River Dam to the covered bridge in West Cornwal. The Connecticut
stretch does, however, include a short stretch of whitewater. Because

whitewater boating is generally more of an attraction than flat water --

boating, our andysis may overesimate poténitial boating rates on each of
the popular stretches of the Massachusetts. Housatonic by modeling
boating rates based on the estimated rates for the upper SX mile sretch of
the Connecticut Housatonic.

The boating rates calculated above for the six mile stretch of the
Connecticut Housatonic reflect data only for boaters who use commercid
services, however, the river is aso popular among individual boaters.

_Jotal boating rates for this strctglﬁf_%#? not.been evaluated,

therefore” only commercial data are available. Because our estimate of the
number of annual potential boating trips does not include individual
boaters, this factor may lead us to underestimate the total number of
potential boating trips on the two Massachusetts stretches of the river.

Because we lack data for one of the two magor boating outtitters on the
Connecticut  stretch of the river, we estimate totd commercid boating
rates based on only one primary outfitter. This estimate may not,
however, reflect actud commercia boating rates for this sretch. We do
not know whether this factor causes us to gver- or underestimate actua
commercid  boating rates.

Because we assume that current trends reflect boaing use from only 1990
forward, and because we lack earlier- boating data, we only edimae the
annud number of potentid boating trips on the Massachusetts Housatonic
from 1990 forward. We believe tha boating trips would have been taken
prior to 1990 if the river were not contaminated; as aresult, this factor
likely leads us to underestimate the number of lost boating opportunities.

All data used to estimate commercia boating use of the two popular
dretches of the Housatonic River are gpproximate vaues provided by the
commercid outfitters and/or tour groups interviewed. If these numbers do
not accurately reflect commercid use of the river, our estimate may not
reflect actua commercia use of the river.

002094
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. For this analysis We attempted to contact dl outfitters and tour groups that
produce boating trips On the Massachusetts stretch of the river. Because
we were not able to gain direct information for Gaffer's Outdoors or Main
Street Sport and Leisure, and because we may not have learned of al
outfitters/tour groups in the area, our estimate of total commercia use may
not be accurate.

VALUATION OF LOST BOATING TRIPS

No exising sudies were identified that provide estimates of the vaue of a recrestiona
boating nip on the Housatonic River. Thus, for purposes of this preliminary damage assessment
we rely on vaue estimates drawn from the broader literature, as described below.

Wash ¢ af. (1992) cdculae an average boating trip value of $64 based on 11 edimates
of the economic vaue of aboating day that they |dent|f|ed from exiging sudies” Thisvaue
may under-or over-estimate the value of a bheatingsesguomithe. Housatogic for a number of
reasons:

. Because of the small number of studies considered in developing this
estimate, the robustness of this vaue is questionable; More studies would
help provide a vaue esimate insendtive to mode misspecification.

This estimate represents an average vaue. that does not take into account
the value of specific characterigtics of a ste. The authors caculaie a'mean
per nip esimate by averaging across user population characteristics, ste
characterigics and  estimation techniques.  To the degree that the
Housatonic boating population differs from the average population, the
Wadsh et d. vaue may over-or underestimate, the true value of a boating
day on the Housatonic.

Bergstrom and Cordell (1991) conduct an analysis of the value of outdoor recreationa
activities in the U.S, including canoeing/kayaking. The authors sample U.S. counties and apply
a muiti-community, multi-site travel cost moddl to estimate a vaue of $27 per canoe/kayak trip.
This is an average value which may not accurately represent the value of a boating nip on the
Housatonic.  To the degree tha boating a the Housatonic is of higher qudity than a other U.S.
gtes, this vaue could underestimate the true vaue of a trip to the Housatonic.

Conddering that both these edtimates represent nationwide boating activity, and using
best professond judgment, we apply a vaue of $40 per trip to our anayss of boating on the
Housatonic. A more precise damage estimate could be obtained with additiond data gathered
specifically for the Housatonic. For example, boater surveys and travel cost or contingent

! in this analysis, we present per nip value estimates. converted to 199 dollars using the cop implicit
price deflator where necessary.

D-12 002035



Confidential Attorney Work Product

valuation studies could be conducted to obtain economic values and use levels that pertain
directly to the boating opportunities provided by the Housatonic. In addition, surveys of
Housatonic boaters and potentid boaters could be used to determine the extent to which the
posting of health warnings due to PCB contamination provoked the sharp drop in public use of
the river that began in the 1980s. Whether new value estimates based on primary (i.e, ste
specific) data would be lower or higher than the current average estimate can not be determined
at this time. - e -

RESULTS

Exhibit D-2 provides a summary of our edimaies of present vaue recreationad boating
damages for the Massachusetts Housatonic River Ste. As shown, damages are estimated to fall
in the range of one to two million dollars. This range reflects uncertainty in the likely recovery

period for this resource.

Exhibit D-2
PRELIMINARY ESTIMATE OF RECREATIOINAL BOATING DAMAGES:
Value Per Trip Approximate Number of | - Damages
Scenario/River Stretch (1996 5) Present Value Lost Trips (1996 5)
Assuming 20 year recovery Of use tO
baseline:
Decker boat launch to Woods Pond $40 8,000 _ $320,000
Ashley Falls to Falls River Dam $40 18,000 $720,000
Total: $1,040,000
Assuming no recovery of use to baseline:
Decker boat launch to Woods Pond $40 16,000 $640,000
Ashley Falls to Falls River Dam - $40 | 33,000 £1.320.000
Total: _ $1,960,000
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